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Aokaaygs Akagemun nayr CCCP 
1956. Tom 111, Nb 5 


MATEMATHKA 


HM. BEPLUTEHH u A. XAJIAHAM 


HHAEKC OCOBOH TOUKH HM CYLECTBOBAHHE 
MEPHOAMYECKHX PEWIEHHH CHCTEM C MAJIbIM NMAPAMETPOM 


\ (ITpedcmasaeno axademuxom IT. C. Aaexcanpdoseim 13 VII 1956) 


Kpyr Bompocos, K KOTOPOMy IIpHHaWwIexKUT HaCTOAMaA 3aMeTKa, KacaeTca 
TAHOBJICHHA TeOMeTPpHYeCKHX KPHTepHeB CYIIeCTBOBAHHA NepHoyMyeckHx 
MeHHH CHCTeM C M@JIbIM MlapaMeTpoM. Okas3biBaeTCa, YTO MOMKHO MOMYYHTS 
CTaTOUHO OOWHH KPpHTepHH, HCHONb3yA HHAekc Ocobo TOUKH. 

Ilyctb qaHa cucTema 


dx = ra 
S=X(x)+uYr, tw), x E%, (1) 
e X u Y — HellpepbiBuble N-MepHble BeKTOP-(pyHKUHH, IpHuem Y nepwoyuyeckH 
BuCHT oT ¢t —c TepHoyoOM w. 
IIpeqnonomwxHM, 4YTO Hayao KOOPpAUHAT ABIIAeCTCH H30NHPOBaHHOH ocoboli 
KOH MopomKyarolleH CHCTeMbI 
dx ; 
ap =X (x). (1) 
'Kpome Toro mpeqmonaraetca, 4TO B HeKOTOpOH oKpecTHocTH Q Hauyaua 
PAHHAT BbITIOHeEHbI yCJIOBHA, OOeCHeaHBaIoOllMe eMHCTBCHHOCTD PpellleHHA, 
akKe €FO HEMPepbIBHYIO 3ABHCHMOCTb OT HavaJIbHbIX YCJIOBHHM MH OT MapameTpa 
(mpH |p| < Bo). 
Hac uutepecyeT cylecTBOBaHHe JIA OCTaTOUHO MaJloro p. TepHowqMyecKUXx 
menu cuctempi (1). Jlerko BuyeTb, YTO 9TO PABHOCHJIbHO CyMLeCTBOBaHHIO 
JOJBUXKHDIX TOYeK HelpephIBHOTO OTOOpaxkKeHHA 
n 
Oy: QE, oy (Xo) = Xp (Xo, ), (2) 
> Xp» (Xo, @)— pellienve cucrembl (1), KoTOpoe mpH t=O mpoxosuT yepes 
IKY Xp. STO, B CBOIO Ovepeb, PABHOCHJIbHO CYIMeCTBOBaHHIO OCOOO TOUKH 
<TOPHOrO MOA 


Vi (Xo. 2) = Xp (Xo, ®) — Xo. (2’) 


Taka TouKa 3aBeOMO cylllecTByeT BHYTpH ciepbi S c IeHTpoM B Hayave 
SpauHaT, ec xapakTepucTuka noma (2’) Ha S oTmMuHa OT HyAA (CM., 
apumep, (1), ra. XVI, ([5:13]). Ho mpa jocraTouHo MaJbIX  XapaKTe- 
eTuKa Moun V,(%,,) Ha S paBHa XapakTepucTuke MNOJA V (Xo 0) ae 
Vo (Xo. #); 9TO CulefyeT U3 HelpepbIBHOt 3aBMCHMOCTH pele€HHH OT Mapa- 
rpa. ’ 

‘Tlyerp S — mo6aa cepa, coyep2alljaicA B JOCTaTOUHO MaJIOH OKpeCcTHO- 
Hauasla H Ha KOTOpOli BeKTOpHoe moe X (x) He MMeeT OCOOBIX ToueK. 
1 TOKaxKeM, YTO IPH HeKOTOpbIX yCJIOBUAX xapakTepucTuKa Nowa V (xo, @) 
'S papua mpocTro WHyeKcy H30NHpoBaHHolt ocoOoH TOUKH x=0 nossa 
ix). 

Tho oMpey[evieHHI0, MHJeKC H30NMpOBaHHOH oOcoOOH TOUKH xX BeKTOpHoro 
| 923, 


Toit paBeH XapaKTepHcTHKe 93TOTO MOJIA Ha MOCTAaTOUHO MaioH cdepe & 


BOKpyr x, BHYTPH KOTOpoH Het pyrux ocoOblx touek *. Jlaa Toro 4T065 
oka3aTb, UTO xapakfepucTuKH Movie X (Xo) U V(x, @) PaBHbI, MOCTATOYHC 
OKa3aTb, TO cylecTByeT JOMycTHMad HempepbiBHaAd epopmMaluA ofHorC 
loa B Apyroe, T. e. cymecTByeT nose W (Xo, t) Takoe, uTO W (Xp, 0) = X@) 


Wi%ox1) = ay dees wo), W (%, t) £0 na S mpw OSs <1 (cm. (*), ra. XV. 


[5:11]). Tpegnonoxum, uto oco6aa TouKa x = 0 cucTempi (1’) He ABMAETCH 
IGHTPOM, T. €. [pefMOJIO%KUM, YTO CyMeCTByeT OCTaTOUHO Malad OKPeCT! 
HOCTb 3TOM TOUKH, B KOTOpoH cucTemMa He HMeeT TepHoqMueCKUX pelleHuii| 
KpomMe TpuBvasbHoro. Tone W (xo, t) onpexenMM cJlejyioulimM o6pa3som: 


Wika) — walls (Xp, @t) —X ] mpH t= 0, W (Xo, 0) = X (Xp). (3} 


w= d 
HenpepbiBHocTb mosis! OOecteuMBaeTCA TEM, YTO Fr xX (Xos t) zo = X Ga 
} 


a To, uTo W(x, t) — 0 npn O<t<1, culeqyeT M3 MpesnouoKeHHA, TO i 
waHHOH OKpeCTHOCTH HeT MepvoquuecKHxX pelleHHH (H, CJleqOBaTeJbHOL 
% (Xo, Ot) Xp). | 

Teomerpwueckui cmbicaI 3TOH esbopMallHu BIIOJIHe ACeH: MbI Je~opMupyeNn 
KaCaTeJIbHbIli BeKTOp X (x) B BeKTOP, COCQHHAIOMIMH TOUKH X%» HU xX (Xp; 
yepes XOPJbl, COCAMHAIOMLME TOUKH X%) H X (Xo, t), OS ta. 

Takum o6pa30m, MHAeKc oco6oH TouKH x =O cucTempi (1’) paBeH xapaKi 
TepHcTuKe BeKTOpHoro Noma V(x%,@), a 3HauMT uM Ton Vy (Xo, @) Mph 
WOCTaTOUHO MaJIOM pw; €CJIH STOT HHJeKC OTMMYeH OT HysA, TO Nowe Vy (Xo, oF 
HMeeT OCOOyIO TOUKY U, CJIeCAOBATeJIbHO, CyIWeCcTByeT TlepHoyMyecKoe pelleHHnd 
cuctemb! (1). 

Vitak, oKa3aHa cJleqyiollad Teopema. 
 Teopema 1. Ecau oco6aa mouka cucmemot (1’) ne seanemca wYyeHmpos. 
u ee UHOeKC OMAUMEH OM HYAA, mo np OocmamoukHO manom p. cucmema (II 
umeem nepuoduueckoe peiulenue, KOomopoe npu w—-O0O cmpemumca K cob 
mouKke cucmemol (1’). 

To, uTo Teopema 1 He uMeeT MeCTa B CJlyyae WeHTpa, BHAHO H3 CaMbly 
IpOCTHIX IIPHMepoB KBa3HJIMHeHHbIX KOJIeOaHHH. Bce »%xe ycJIOBHe OTCYTCTBHS, 
WeHTpa MOXKHO ocuabuTb. Bo-nepBblx, H3 CaMOrO JOKasaTeJIbCTBa MOXKHtl 
yCMOTpeTb, 4TO eCJIH OCOOaAd TOUKa He ABJIAeCTCA T1pefebHOH JIA nlepHosH| 
yecKHX pelleHui cucTembr (1’) C COOCTBeEHHBIMH NepHoyaMH w’ <a, Tél 
yTBepxKeHHe TeOpeMbl OcTaeTcH BepHbIM. Bo-BToOpblx, JA cayyad n= 
MOXKHO TOJYUIHTb CJeAYIOMHU pesyJIbTAaT: | 

Teopema 2. Ecau npu n=2 6 Hexomopoti oKpecmxocmu ocobott moxKt 
cywecmeyem nepuoduueckoe pewexnue cucmemolt (1’) c nepuodom w', npuuerl 
oo =o, Mo npu Oocmamo41Ho MaAOM yp. CYyL4ecmMeyem nepuodUu4ecKoe peUleHUd 
cucmemet (1) nepuoda ow. 

okasateaperso. Ilycts I'—rtpaextopua mepvoyuyueckoro pewenns} 
cuctembt (1’). XapakTepucTuka noma X (x) wa I papua 1, Tak KaKx X ( 


KacaTeJbHO K TI. O6osHauum V (Xo, t) = x (Xo, t) —X. Tycth wo = kw’ + 


o<o’. Ha P none V (xo, @) copmajaet c nosem V(x9,@), Tak KaK ecail 
xo €L, To umMeem | 


X (Xo, @) = X (Xo, O + ho’) = X (xp, @): 


Ho mpu O<t<o, V(X, t) ormmgHo or nyna una I, u 9370 noKa3prBaer 
4TO MOXHO JolycTuMo JepopmupoBaTb Nome X (Xo) B none V (Xo, w). Orciony 


| 
* HanomHum, 4TO XapakTepHcTHKa BeKTopHoro noma X (x) Ha cepe S?-1C EF”, uf 
X (x) ei 


KoTopoh X=-0 —osTo creneHb oTobpaxenun ~~’ _ (| X|— yamna BeKkTopa X) cep 


| X (x) | 
Sie B equnnuny chepy. B cnyaae m= 2—oaTo uHgeKc Ilyanxape. 
924 | 


culeqyeT, To Mone V(x9,) HMeeT XapaKTepuctruky 1 uHa.T. Jlamue pac- 
cy2KjlaeM, KaK B TeopemMe l. 


IIpumep 1. Ecau n=2, To wujekc y JerKO BBIMMCINTh 43 KOHpHry- 


(4 t 
pauvu MHTerpasbHBIX KPHBBIX: y= 1——>-+—+, rye €— 4HCIO TOUeK BHeLI- 


Hero, a i —UMCO TORK BHYTPeCHHerO CKO/IbxKeCHUA Ha OKPyXHOCTH, cosep- 
Kalle BHYTPpH JaHHy1o ocobyio TouKy. Tak, B paccMoTpeHHoM B (2) culygae 
umMeem y <_0, HM cyllecTBOBaHHe Hoe aoe pelleHHAl CHCTeMbI C MaJIbIM 
TlapaMeTpoM culeqyeT u3 Teopempl |. 

IIpumep 2. Ecam tpusuanpuoe petenue (aBTOHOMHOH) cucTempr (1’) 


ACHMIITOTHYECKH yCTOHYHBO, TO y =-++ 1, HM NomyyaemM CHOBa pe3sysbTAT U3 (°). 
Il pumep 3. Cucrema 


itn a xP ¥? +, 
Pe 9 2 2 
“wMeeT (IpH w= 0) B Hayame KOOpAuHAT OcoOy10 TOUKY c HHAeKcom y=0. 
Ona He JonyckaerT mpu p40 nepuoyuueckux pellieHuii, TaK Kak BCe ee Tpaek- 


TOPHU—IIpsAMble C YIIOBLIM KOS*PPHUHeHTOM |, a CKOPOCTb CTPOFO MOMOMKUTEMbHA. 
Takum 06pa3om, ycsIOBHe HepaBeHCTBa HyJIO HHAeKca B Teopeme | cytecTBeHHO. 


MatematTuuecKHli HHCTHTYT Tlocrynuso 
» Axazemun Pympinckoh HapozHon PecnyOmuKu 28 IV 1956 
Byxapect 


WHTHPOBAHHAA. JIMTEPATYPA 


17. C. Anexcaugpos, KomO6unatopyaa tononorua, M., 1947. 2 A. Hata- 
may, Acad. R. P, R. Bul. St., Sectia mat. fiz., 7, No. 2, 319 (1955); J. Barbatat, 
Acad. R. P.R., Bul. St. , Sectia mat. fiz, Zs No. 2, 325 (1955). 3 A. Halanay, Acad. 
Rem One Stile ote, Sectia mat. fiz., 6, No. 3) 483 (1954). 
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Jloxnaanm AkageMmuu nwayx CCCP 
7 1956. Tom 111, NM 5 


MATEMATHKA 


M. C. BPOACKHA 


O )KOPJAHOBbIX KJIETKAX BECKOHEUHOMEPHDIX OFIEPATOPOB 
(IIpedcmaeneno axademuxom A. H. Koamozopoeoim 12 VII 1956) 


AHaJIOrOM KOHeYHOMepHoro ofepaTopa, HMelollero JIMUIb OHH 9JIEMeH- 
TapHbIii J[@IMTeIb, ECTECTBEHHO CUHTATb B CJIyyae OecCKOHeYHOMepHOrO Tpo- 
CTpaHcTBa onepaTop, OOsaarollul csefyIoUlH4M CBOHCTBOM: OHO H3 JIKOObIX 
WByX €fO HHBapHaHTHbIX MOAMPOCTpaHcTB ABMAeTCA YacTbIO Apyroro. Ycuo- 
BUMCH Ha3biBaTb TakOli onlepaTOop ORHOKJETOUHBIM. B HacTosllel cTaTbe 
IIPHBOAMTCA JOCTATOUHbI MpH3HaK OHOKJIeTOUHOCTH HM paCCMaTPHBaloTCA 
HeKOTOpble IpvMepbl. B yacTHOCTH, yaeTCA pelleHve 3ajauu, OOoOmlalollek 
sayauy HM. M. Tenpdanya (1): yKa3biBaroTca JOCTaTOUHbIe yCJIOBHA, KOTOpbIe 
HYKHO HaJIOKUTb Ha PYHKUUH fo (X), 9, (X), O2(X),--., O (xX) AIA TOrO, ITOOI 
MOCJIEOBATEJIbHOCTb 


fo(x), fi(*) =Kfo(x), fe (*) = Kfi (x), ---, 


rye 


Ki =\ln@MaOtawMea@t-..+%@) Oli Oa 


0 


ABIANACh NOMHOK B L,[0, L]. 
I. Ilyctb B rumb6OepToBom mpoctpaHcTBe H jelicTByeT JIMHeHHbIi orpaHH- 
* 


H 
KOHeYHOMepHO. OOo3sHauHM uepes e, (x= 1, 2,..., 7) OpToHOpMHpoBaHHBll 


yeHHBI onepatop A, y KoTOporo HespMHTOBO No_MpoctpaHcTBo E = 


6a3sHc COOCTBeEHHBIX BeEKTOPOB olepaTopa B mloqmpoctpanctBe EF, yepe3 


®q — COOTBETCTBYION[He S3THM BeKTOPaM COOcCTBeHHbIe 3HayeHHA. Byyem mpeg- 
MoylaraTb, YTO: a) CMeKTp omepaTopa A cocTOHT M3 OAHO sub TouKH 0; 
6) o.>0 («=1,2,...,7); B) omeparop A mpocro#, T. e. 3ambiKaHve 
JMHEHHOM OOOIOUKH BCeX BeKTOpPoB Bua A"e, (n= 0, 1, 2,...;a=1,2,...,7r) 
copnajaeT c H. Kaacc onepatTopos, o6laqaloulux mepeuvceHHbIMH BBIILNe 
CBOHCTBaMH, OOo03HauHM yepes K*. 

PaccMoTpuM XapakTepucruueckylo MaTpHly-byHKuuIo (2,8) onepatopa A: 


W (4) = 1 — ill | ((A —4E) ea, @p) ||", 


rye Il —nponspoubHad KBakpaTHad HH MpAMOyrO/IbHad MaTpua, yOBue- 
O71 
TBOpsIollad ycnopuio IW =Q, Q = 2 . QulemMeuTs! MaTpupt W (A) 


aa; 


4 : 
ABJIAIOTCH, OYCBHHO, IWeJIbIMH (YHKIMAMH OT Z = x Hpuyem lim W (A) =I. 
A> 0 
Kpome Toro, 43 paBeHcTBa 


I—W(Q) W* (A) =i (4-2) (A —2E) en, (A — XE) eg) | I 
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3bITEKACT, UTO 
VOW A=! (Imk=0); WOW) SZ (mi >0). 


CuieqoBaTesIbHO (*), 


(1) 


s 


me £ (x)= \ 8° (t) dt; 8° (x) — HeKkoTopaa SpMuTOBO HeoTpHiaTebHad MaTpH- 
0 


. 
la, CyMMHpyemas Ha mpomexyrTxe [0, /], 1 = * ®, HW YyOBJeTBOpsIOMlaA 
' a=] 

meeeo) Sp P(x) == 1, -0O= x) < ek, So. ey ed ARE ie 
—E (xi), Ax; =x;—x;-,. Uncno / 6yyemM HasbIBaTb HeSPMHUTOBLIM cvleOM 
Mepatopa A. 

_ Ws mysprunsmkaTuBuoro mpeyctapienusa (1) merko caeqyer, 4TO 


|W QO) </ etm, (2) 


Teopema. Ecau s3xak paseercmea 6 (2) Oocmueaemca (6 mom cmolcae, 
imo OAs atoboe0 = >>O0 natidemca nocaedosamerbHocmdb ),»—>0, Oaa Komopott 


l—s 


W (Az) (| > el*al (k = 1, 2, 3,...)),mo onepamop A seasemca OOnNOKAeMo4HOIM. 

Jloka3atTembetTBo. 1) Paccmotpum mpocrpanctso L sektTop-tbyHkuui 

*(x) =| fa (x) fo (x)... f(x) |, SaqanHerx Ha npomexyrxe [0, /], co cKkaapHbIM 
1 


IponsBeyenuem (f, 2) sw \ f (x) @ (x) dx. Onepatop A yHuTapHo 3KBUBaJIeHTeH 


0 
TIpoctoH uacTH (7) onepatopa B, 3ayaHHoro B L paBeHCTBOM , 


I 


Bf (x) =i| f (OB (O dt B (x). (3) 


Vis (3) caegyer, uTo 


it 
h ((B—2E)f, €-) = VF (x) B(x) W(x, A) dees, (4) 


rye fEL, PSS 


MH, ABJIAIOUMiCA JIMHeMHOH (byHKiHelH oT e, a MaTpuiia W (x, A) yAoBue- 
TBOPAeT yCJIOBHAM 


Ey ey — HeKOTOPpHIi BeKTOP C IIOCTOAHHbIMM KOOp/(HHaTa- 


ee = iP CWA CON), ea; ls 
x : 
a — dE(t) 
1, cJleOBaTesbHO, UpeycraBuma B Buse W(x, A) = \ 2 Ge 
' 0 


x x 
Ss \ 2 (t)dt: Tax xax |W (x, i) |<e lf u matpuua W(x, 4) mpa BenjecrBen- 
0 
ioM  YHHTapHa, TO, oOleHuBad sepyio YacTb (4) uM 3ameHaa B ua A, 
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MOJTYUMM: 
I+e 


[A(A = RE p e|<e™ (AI<M(e fre, feH, e€E 
(ARE), €)|<CI file] (ima=0, FEH, e€E), (6h 


rye ¢>>0 mpousBorbHo, a C — nocroskHad, He saBucaulan oT f, e H A. 

2) Tlyctb Hy — HeKOTOpoe HHBapvaHTHoe No_upocrpaucrBo onepaTopa Aj 
A y—onepatop, nopoxqeHHbI onepatopom A B Hy. Jlerko NpoBepuTb, 4TH 
onepatop A, BMecte c A mpuHagqnexut Kmaccy K*. CreqopatesbHo, OWeHKa (5) 
clipapeIMBa H Ja onepaTopa Ao: 


Loe . | 
| 4 ((Ao —KE) “fo, 0) |<e Bs (JA! < Mo (Es for 0), fo © Ho» &0 € Eo); (7) 


rye Ey —HespMUTOBO MosMpoctpaHcTBo onepatopa Ay; [) —ero He2pMHTO 
cueq. Sametum, utTo mph Ap AH I) <cl. 

3) Jlonyctum, uTo onepatop A umeet B H UHBapHaHTHbIe No_Mmpocrpan 
cTBa H, u H., npuuyem H ABJIAeTCA 3aMbIKAHHEM MHOXKECTBA BEKTOPOB BHAA 
fit fe (fi € Hi). Moxaxxem, uTo ofHo u3 Nog_mpocrpancTs H; copnagaer c Ai 
Tlonyckaa MpoTHBHoe, NowyyuM HepaBeHcTBa /;< / (i = 1, 2), rye /; —HeSp 
MHTOB Cle onepaTopa A;, NopoxyeHHoro onepatopom A B Hj. Ilyctb e’ ¥ 
e” —HekOTOpble OpTbl, mpwHaqexkauywe E. Torga e’=lim fa, fn = fo ; 


+ FO (EH) 2 ote 


((A — XE) fa, €”) = ((Ay — AE) YF, e”) 4+ (Ag — AE) YF), é” a 
= ((Ay — KE) YM, @,) + ((As— KE) FO, @), 


rye €, W €, ABJISIOTCA MpoeKUMAMM opTa e” Ha H, u Hy w nostomy upunay 
JI€KAaT, COOTBETCTBEHHO, H€9PMHTOBHIM MOMMpocTpaHcTBaM onepaTopow A; H Apt 
Ucnomp3yxa oueuky (7), moyauM: 


l#+e > ' 
[h((A — AE) fn, e”)(<ce™ —(IAj<OM’(6, fa, e”), = max {, 1} <I). 


Tak Kak, B cuuly (6), 


[A (A RE) fas e’)|<C] fall (Im%= 0), 


TO, IIpHMeHAA K Leow PyHKUHH =((4 —=E)* tas eae se 
Teopemy C. H. Bepuuirefina, nomyaum qua Bcex 4=4 0: 
[* . [* 
A (A—2E) fa, VC fale”! |X(A 2B)’, "|< Cel, 
CyejopatesbHo, 


l[*#+e 


IW AI<e™ (RIN, <d, 


4TO MIpOTHBOpeyHT YCJIOBHIO TeOpeMbI. | 
4) Ilyctb tenepp H’ u H” —npovsBoqubie MHBapMaHTHBIe nogupocTpan-: 


cTBa omepatopa A; H,— HavMeHbiee Mo_mpocrpaxcTsBo, cofepkaulee H’ Hi: 
A"; H,=H OA,. Torga (8) aha | 


W (\) = WA) Wi (A), ECT TARY (8) 
| 


928 


ne W; (A) —mpoexuna W (A) Ha mognpocrpancrso H;. Tak Kak HeESPMUTOB 
suey 2 onepatopa A paBeH CyMMe HeSPMHTOBBIX CvIeOB onepaTopos A, Hu Ag, 
JopoxwyenHEx A B Ay u Hy (Aof = P2Af (f © He), rae P,— onepaTop mpoek- 
fapopaHua Ha Hy), To us (8) merkKo culeqyeT, uTO omepatop A, TaK2x«Ke 
YAOBETBOpAeT YCNOBUAM Teopemb!. Ilopropsa paccy2KyeHuA npesbiyulero 
TyHKTa, HalijeM, uTO mwH6o H’, mu60 H” copnayaer c H,. Teopema joKa3aHa. 
_ Il. Paccmorpum Bs L,[0, /] oneparop 
& 


Af (x) =i \ [4s (x) $1 (t) + G2 (x) Ga (t) +... +, (x) @ (t)] f (t) dt = 


= ié (x) \ e* (t) f(t) dt, (9) 
Jose Qe 


a & (x) = || 91 (*) G2 (x (x), &(«)e° (x) =1. 


€fKO MPOBepHTb, YTO OH TpHHayexKuT Kiaccy K*. Ecau marpuia W (x, A) 
JOBJIeTBOpAeT YCJIOBHAM oo = ~ E(x) E(x) W(x, 4), W (0, Xy=1, To 
farpuna W(A) = W (1,4) saBaseTcd XapakTepucTuKoli fa onepatopa (9). 
decneqya acummroruyeckoe mopeyeHve dbyHkunH W (x, 4) mpH AO wu mpsu- 
(CHAR JOKasaHHylo BBIe TeopeMy, Novyuaem CJleqyIoulul pesysbTar. 

1) Ecau Kasdan us qynKuyutt 9;(x) umeem a6contomHo Henpepolenyto 
1pOuse0OHYIO nepeo2o nopsxOKA, mo onepamop (9) sAeasemca OOHOKAeMO4LHOLM. 
Cascdoe ee0 UneapuaKHmMHoe NnoOnpocmpancméeo cocmoum wus ecex gynKyutt, 
JABHOIX HYAIO Nnouwmu eCrwoOYy Ha HeKoMopom npomeocym«e [0, a], a<l. 
CueactBue. [pu ycaoeuax, HanowenHolx Ha MynKkyuu 9; (x), nocaedo- 


amenonocmb fp (x) = A*fy (x) (2k =0, 1, 2,...) @ mom U moabkKo mom cay- 
ae naomuna 6 L,[0, 1], Koeda mepa mHooecmea mex mouek unmepeaaa (0, s), 
> Komopolx fo(x)=s60, nonoomcumenona npu arbom s>0. 
B cayuae, Korga BekTop &(x) sABJIAeTCA KYCOUHO-IOCTOAHHBIM, MaTpHila- 
oyHKuHA W (A) Jerko BbIYHCJIAeTCA, UTO MpHBOAUT K CWJleyIouleMy BBIBOLY: 
pieercad) Vest — pets ine Np ed Ue GeKMOp.._=(x)* coxpanaem 
OCMOAHHOe BSHaYeHUe = Ha npomencymKe [Xp4, Xn) (R= 1, 2,..., p), mo 
mepamop (9) AeAsemcA OOHOKAeMOULHbIM 6 MOM UL MOALKO Mom CAYUaAe, KO2dAa 
spedu eeKmopos %, &,..., Ep HEM COCEOHUX B3QUMHO OPMOZOHAANLHLIX. 
YreepxyeHHa 1) uw 2) ocTaiorca B CHuJle, eC OTOpOCHTb ycsoBHe 
(x) &*(x)==1 u norpeOoBaTb JMMIb, uTOObI NouTH BCIosy Ha [0, J] BbMou- 
IAJIOCb HepaBeHCTBO ¢ (x) &* (x) £0. 


Ogecckuh rocyJapcTBeHHblit Tlocrynu0 


meqarorHyeckHu HHCTHTYT 20 IV 1956 
um. K. JJ. Yumuckoro 


IMTUPOBAHHAS JIMATEPATYPA 
1M. M. Tenapgang, Yen. matem. nayk, B. 5, 233 (1938). *?M. C. JIuBmun, 


Mate. cOopx., 34 (76) : 1, 145 (1954). 3M. C. BpoazcKuit, JAH, 97, Ned, 761 (1954). 
B. I. Ioranos, JAH, 77, Ne 5, 849 (1950). 
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| Moxsann Ananemun nayk CCCP 


1956. Tom 411, Ne 5 
N 


MA TEMATHK: 


A. A. TFOHYUAP 


O HOBOM KBA3HAHAJINTHYUECKOM KJIACCE ®YHKUAN 
(I]pedcmaeaexo axademuxom A. H. Koamoeoposoim 13 VII 1956) 


A. H. Kommoroposp 3aMeTHJI, 4YTO OOpaTHbIe TeOPeMbI O 3aBHCHMOCTIE 
BHYTPpeHHUX CBOHCTB (YHKIHMH OT CKOPOCTM CTpeMJIGHHA K HyJO ee Hanyu 
IUHX MpHOMKeHHH pallMOHaJIbHbIMH CbyHKWMAMH (1) ecTecTBeHHO dopMyJM A 
POBaTb, H€ OrpaHH4HBaACh PaccCMOTPeHHeEM KJIaCCa HeMPePbIBHBIX (yHKUeH 

B HacToalel samerKe nocpeACTBOM Hav Jy4ux IIpHOJIM2KeHHH pall\HoHadJbé 
HBIMH (PYHKUMAMHM BBOJMTCA KBa3HaHaJIMTHYeCKHH KsJIaccC H3MePHMBbIX (pyHKi 
HH, ONpeesIeHHbIX HM KOHCYHBIX MOUTH BCIOAy Ha oTpesKe [0, 1]. 

Ilyctp f (x) — cyHKuuA, HenpepbiIBHad Ha 3aMKHyTOM MHoxecTBe F. Hal 
3OBeM HaWJIyulHM lpHOsMxKeHHem dbyHkuHH f(x) Ha MHoxKecTBe F pallHo} 
HaJIbHbIMH PYHKUMAMH N-TO NOpAyKa BeJIMUMHY 


R,(f; F) = inf max | f (x) — Rp (x)|. 
Rp(x) xEF 


k<n 


Onpegeneuue. U3mepumaa dynkuusa f(x), onpeyeseHHaad H KOHedHa 
nouTH BCcIOAy Ha orpesKe [0, 1], npHHaqnexutT kaaccy R[O, 1], ecam yaa 
NPOH3BOJIbHOrO ¢ >>Q HalifeTca 3amMKHyTOe MHoxecTBO F,., mes fF, >1—2 
Takoe, 4TO / (x) HempepbIBHa Ha HeM, IpHyem | 


lim Re Weave 0s 


CnpaBeqJIMBbI Cesyromine TeOpeMbI, MOKAasbIBalOWle, YTO yHkuaa Ku1ac+ 
ca R oOsaqaior pAOM CBOHCTB, aHaJOrHUHbIX BaxKHeHIWHM CBOLCTBaM) 
KJIacca aHaJIMTHueCKUX *PyHKUHH. | 

Teopema 1. JTycme qdyxxyuu f(x) u g(x) npuxadrexam Kaacec 
RO, 1] u f(x)=g(x) na muooxecmee A noaoscumeronoii mepol, npunad+ 
Aencaem ompesky [0, 1]. 

Toeda f (x) = g(x) nouwmu ecrody na ompesKe {0, 1]. 

Jlokasateaperso. Herpyguo Buyetb, uTO tbyHkuua u(x) =f (x) 4 
— g(x) UpuuHaqnexuT Knaccy R[0, 1], npwaem u(x) =O Hwa muHoxecTBe Ay 
mes A> 0; npeqnosoxum, uTo u(x) =40 Ha MHoxectBe A,, mes A, >0. 

IIo onpeyenennio cylecTByeT 3aMKHyToe MHoxKecTBO F,, mes F,>1—gs, 
Takoe, 4TO U(X) HellpepbIBHa Ha HeM, MpHyeM 


Rn (U; F< ‘Oa, Ly, —> 0 NpH n->oco. 


IIpu focrarouHo MaJIOoM ¢ HalijlyTcd 3aMKHyTble MHoxecTBa 6 H.6, MOJ10- 
XKUTebHOH Mepbl, MpwHaqexkaune F, u Takve, uTo u(x) =O upu x €d; 
u(x)0 nupu x€6,. Ilycts Ry (x) — paunonambyad (byHKuus, ocymlecTBA 

lollad Havlyulee npHOmmxKeHve (byHKuHH u(x) Ha F,. Torya 


| u (x) — Rn (x) |< Ca. ax, —>O, 6 Fs, 
930 | 


H, CJle(OBaTesbHO, 
| Ra(x)|<Ca, mp x66. ‘ 


Bocnosmbsyemes cwetyiouluM pesysbTatom E. SI. Pemesa (*); 
Ilycrb Pp (x) —nommuom crenenu n. Ecan 


max |P,(x)|<M, 
x€E é 


Tye E — muoxecrTgo, upHHayviexaree oTpesky [a, 6], npuuem mes E > 6 (b—a), 
TO 


2 
P, avin 7 ? 
max | Pn(x)|<MTn(j—1) 
Tye T, (x) -—nommHom UeG6pnuesa. 
P,, (2) 
Ilyctp R, (x) = Oa)’ Te Qn (x) HOpMupoBaH yculopHemM max | Qn (x)| = 1. 
n x€es 


Ha muoxkectBe 6, Haliyetca Touka &, Takand, uTO 
1 
| Qn (bn) | > Fa» R-He 3aBHCHT OT n. (1) 


C apyro# croponp, max|Pp(x)|<Can, u, cmeqoBaTebHO, 
é x€és 
max | P,(x)|< max |P,(x)|<ConRi, R, ne sapucut orn. *(2) 
xed; x€[0,1] 


Ucnomp3sya (1) u (2), mosyuaem: 


pays i?) 
[Rn (Ea) | =| ae 


Oey | SE (%mRRi)". (3) 


Tak Kak (%,RR,)"—-0 npH n—>oco, u3 (3) cneqyet, uTo u(é)=0, rye 
€—mpejeibHad TOUKa TocseqoBaTesbHOcTH {§,}. B To xe Bpema €€%,, T. e. 
u(§) 0. HomyuenHoe mpoTHBopeuve JoKa3biBaeT Teopemy. 

SameuauHue. B Teopeme | ycsoBpue mpHHayiexHOcTH OOeHxX dbyHKUMi 
f Hg «Kk Kaaccy R MO*KHO ObIJIO Obl 3aMeCHHTb TpeOOBaHHeM 


nh 
lim V Rn (u; F.) =0 
n> © 
WA pasHocTH u=f—g. 
Teopema 2. ITycmo dynkyua f(x) npunadaexcum Kaaccy R[0, 1}. 
Tozda nouwmu ecrody Ha ompeske [0, 1] cywecmeyem acumnmomuueckan 
npouseodnasn f(x), makoce npunadnrencauaa Kaaccy R[0, 1}. 
JloKa3aTe@€JbCTBO MOKHO MpPOBeCTH aHaJOrHYHO JOKAa3saTeJIbCTBY Teo- 
pempi 2 paOorTsi (1) c COOTBeETCTBYIONJHMM H3MeHEHHAMH. 
V3 Teopempr 2 HenocpeJCTBeHHO BbITeKaeT CJIeCTBHE. 
CneyetBue. Pynxkyua f(x), npunadsexcawaa kaaccy R[0, 1], 6ecKko- 
HeUHO acumnmomuuecKu Ougdqbepenyupyema. 
Dror pesysbTaT cyleqyeT TakxKe H3 TpeACTaBJAIOMeH CaMOCTOATEJIBHbIA 
WHTepec TeOopeMpEr 3. 
Teopema 3. ITycme Ona npouséoacnoeo ¢>>0 natidemcaA samKHyinoe 
muoncecmeo F, <[0, 1], mes Ff. >1—e, maxoe, umo 


Ra RBIS (so) 25 


ners’ 
2de p — yenoe, 6 >0 npouséeoAbHo. 
Tozda gbynkyusn f(x) noumu ectody na ompeske [0,1] umeem p-to acumn- 
NOMUMLeCKYIO NPOUSBOOHYH0. 
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HerpupuasbHbim TIpHMepoM (yHKIHi, mpHHaqexamux Kuaccy R[0, 1], ) 
clyKaT (yHKWHH Bua 
‘ \ 


48 


D) 
Via Pe a 
n=1 


rye {x,}— cyeTHOe, BcIOoqy MsoTHoe Ha [0, 1] MHOxKeCTBO U 
n ——e 
lim V An = 0. 
n> co 


B 3aksrouenve UcKpeHHe Oarogapio A. H. Koamoropopa u C. H. Mep- 
rejimHa 3a WeHHbIe COBETLI H yKa3aHHa. 


Mocxosckuit rocyapcTBeHHbI yHHBepCHTeT Tlocrynuso 
um. M. B. JlomonocoBa 13 VII 1956 


UMTHPOBAHHAA JIMTEPATYPA 


1A. A. Touuap, JAH, 100, Neo 2 (1955). 7 E. A. Pemes, Coo6m. Xappxoscx. 
matem. oOur., 13, 93 (1936). : 
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Honnaayn Akanqemun nayr CCCP 
1956. Tom 111, M5 


’ MATEMATHKA 
B. B. HBAHOB eer 


TIPHBJIMDKEHHOE PEWWEHHE CHHIYJISPHbIX HHTEPPAJIb HbIX 
YPABHEHHH B CJIY4YAE PASOMKHYTbIX KOHTYPOB 
MHTETPHPOBAHHA 


(Tpedcmaeaeno axademuxom M. A. Jlaspenmoeseim 11 VII 1956) 
Ilyctp L —npoctaa riaykaad 3aMKHyTaad KpuBasd qaunb Lu 0 (s) — yrou, 
SpasoBaHHblli KacaTebHoH K L c ocpio x. Besze B JaubHeliuiem oy jem 
UWTaTb, 4TO HavaIO KOOPAHHAaT HaxouTcA BHyTpH L u to 6(s) Kak tyHK- 
MA yr yoBseTBopseT ycuoBuio Tempyepa H. 
Jlemma 1. Paccmompum auxelinoe HopmupoeanHoe npocmpancmeo GyHK- 


wu {x}, npunadsencaumux na L Kaaccy H c xopmoti | =(z\I x? as)" 
iB 


x| 


1 (x(t) dt : 
, ty EL, oepanuuen 6 aMom Npocmpancmee. 


nepamop Sx = Ae ere 


JlemMa 2. JIna maxoeounena n-ti cmenenu P,(t) cnpasedaueot oyenku: 


aS 


[Pa |<aValiPa(t)ii, |Pa(z)|/<aVa 


L, Cy, Cg — KONCMaNMol, He saeucsiuue om t UN. 
Onupascb Ha semmpr 1, 2, OCHOBHyIO TeopeMy 3aMeTKH (') HU pabory (?), 
KOTOPpOH J[OKa3aHO, 4TO JIA Hasyuero paBHOMepHoro TpHOwIMKeHUA 
1 L BepHbl Te Ke OWCHKH CKOPOCTH CXOJHMOCTH, TO, H B Cayyae OKPyx- 
XCTH, MO2KHO epeHecrH pe3y/bTaTHI 3aMeTKH (1) OTHOCHTeJIbHO MpHOJIMKeH- 
orO pelleHHA CHHIYyJIAPHbIX MHTerpaJbHbIX ypaBHeHHit Ha CJlyyal, Korja 
JHTYPOM HHTerpHpoBaHHA ABJIAeTCH paccMaTpuBaemMaa KpuBasn L. 
PaccmorpuM Teflepp calyuaii, Kora KOHTyp MHTerpupoBanusa / COCTOHT U3 
DHEYHOFO YHCa Pa3OMKHYTHIX MPOCTbIX TVaqKAX [yr C KOHWAMH Cy, Cg,-.+Cas- 
JIA TIPOCTOTHI paccy2KeCHHH BOSbMeM CHayaJia XapakTepHCTHYECKOe ypaBHeHHe: 


d 
GANG cg — exp (\ Tog, | = 9 (to) (1) 
l 


fe t,€1; A, B umewor nal p-e MpousBOAHbIe, YAOBJIETBOPAIOUIHe YCJOBHIO 
@), 0<p<i, A?—B?-+0. Bynem cuntat, sro A he B= | ale TO 
> OrpaHHuHBaeT OOMIHOCTH paccyKeHHH. 


1 
1. IlycTb y umeer y'”€ H (uw) u, Kpome Toro, yu U => In DY D=A—B, 


jmajaior crolicrsamu y (c;)) = U™(c;) =0, v= 0, 1,..., 93 $= 1,2, 28. 
oryla pewenue ypaBHenua (1) cylulecTByeT, eAMHCTBEHHO HM MMeeT P IIPOHS- 
WIHbIX, OOPALaloulLUXCA B HyJb Ha KonMaX. [lostTomy (PyHKUMA x4 (Hea xp tt) = 
mmry, 1 Gls) x; (t) Opt CLT; rae L—samknyTaa mpoctan  TaaKkan 
.MBad, BKNOUaonlan /, OygeT WMeTb Ha L p MpOUSBOMHbIX, HpHyeM 
)€H (uw). Kpome toro. x, OyqeT yAOBMeTBOPATh YpaBHeHHIo (°) 


oo 
TAH, 7. 141, Ne 5 9 


Ti t 


eG dt 
Gyty = A (to) m1 (to) + (SOE = (to), fo EL. ( 
ma | 


rye A, B, y ipondaskenes Ha L tak, wo U= vere na L—l. Unger 


ier, 
ypapHenua (1’) papen 0. CuleqoBaTeJIbHo, Ja (d)— > >) ont hee ee Th tel 
h=—n 


rye {«%,} — pelleHHe CHCTeMbI 


s (G,t", Gite, AGES SH=0, 21 
a3 GU) BP Ma a erie, 
(Ge Cn = 7 \Gu", G,tids, (y,G,t') = ee 
Orcioja nmouyuaem: : 


Foye weer 
ye 


2. Ilycts U o6OsaqaeT 1pexkKHHMH CBOHCTBaMH, a Y HMeeT CTPyKTYypy 


2s r 


= >) Dart — 0)" + ys, 


p= Whit 


rye 8,;, Y,;— HeKoTopble NocTosHHbIe, mpHyem Rey,,>—1; ys awmeer 

mpousBogqHEIx.. MoxHO NOKa3aTb, YTO Tora H X HMeeT TaKyIO Ke CTPyKTyp' 

WM COOTBeTCTBYIOWaA Xx (PyYHKUMA x3 UMeeT (p—1)-10 TpoH3BOAHYy!O, BxOs 

myo B AH (uv). Tlocrpoum muorouwnen Spmuta (4) Q(t), Q™ (c:) = y$” (ce 
2s ie 


WM MOJOKUM Xy = X — ey > Bri (t —c;)"*i'— Q(t). Acno, uro x, 7 
int k= 
pelleHveM ypaBHeHusa 


2S t 
Gr =y — 3) S)BuG (t— cy)" —GQ= yp, ( 


i=1k=1 


KOTOpoe yOBJeTBOpAeT ycuIOBHAM I. 1, M4, cTaO ObITD, 


Lote 


)— 3 Youle —ey™—Q)— YS at® |< 


Pe 
Gilead k=—n 


Bpruucsenve Boipaxxenua G(t —c;)“"i HerpyqHo MIPOBOJUTb, HCHOJIb3\ 
CJI€YIOULyIO JIeEMMy. 


Jlemma 3. Cnpasedaueo pasexcmeo 


ae 0550 << Rey< bid, € ab: 3HAKU ~~ Coomeemcmeyrom c =a, b. 
3: Bataoreen ccna curyyal: U, y uMetor p-e€ npoM3BoqHble, Bxo_AuU 
B H (uv). Ilocrpoum muorounen R, R (¢ c;) = U™ (c,). Tipumensa cbopmy.1 
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; RS SEN GR: ! 
IInemeasa — Coxoukxoro x*— x” = x, ai\ Toe =x"-+ x", 3aMeTHM, 4TO pe- 


TL ) t—ty 
l 


Ie€HHA HCXOMHOH 3aja4uH MOryT ObiITb MOWTyYeHbI C NOMOULO pellenuii 3ayqau 


ape LY Whigs mae 0 . ao 

Gx, =%*%, —e a = Yt (12) 

rye v* sBaseTca pewenvem ofHopoqHol 3sayaun Pumana y* = e2"/ b-, ne uMelo- 
IlMM Ha GeCKoHeyHOcTH Nomoca, mo dopmysam: xt = xfbt, x7 = xb, 


x= x'—x. Sagauy (1”) Herpyquo mpeoOpasopaTs K BUY, paccMoTpeHHOMy 
mil. 2. 
B cuyyae oOulero CHHTYJIApHOrO ypaBHeHHua 


Kx=Gx + n\ T (ts to) x (8) dt = y (to), ae 

l 
cuHTaH, TO onepatop AK  wMmeer oOpatupi; U, y UumewT p-e 
HpOH3BoHble, Bxoamue B H (uw), a T(t, to) HMeeT p-lo NpoH3sBO,HYyIO 10 to, 
KoTOpaH Kak (yHKUMA jByX NepeMeHHbIX BxoyuT B H (wu), Tocrynaem 


culeqyioulumM o6pa3som. Crpoum P(t, ty), P™ (t,c;))=T™ (t,¢)), mw mMomaraem 
2s(p+1)—1 


T(t, to.) = P(t, to), to€L—IL, P(t, toy= Si An(t) té: Torna qua ty L — 


k=1 
2Sp(+1)—1 


ANT (t, text) ar == »} Brt®, Br =) An) x(t dt. Crpoum, jasee, MHO- 
i k=l i 
rowien Q, Q'(c;) = y(c;) —.\ P™ (t.c;) x (t)dt. Mocrynas vTenepb c ypab- 
i 
HeHHeM Gxszy—h\Tx dt Tak *%e, KaK BI. 3, HW Nomarad xy = xy — Q/W"," 


IIpHyeM K ypaBHeHHIo 


Kot, = Gore + 4 | (TP) ty Yat = 


1 
= fly meat ofr ((B) (8) Ja 
i i 
— [1 — e2rU—R)] (S) =m. 
Cuntaa, uro upu t,€L—l et U-R)=1, T(E, to) = P(t, to), y2=9, 


M Mipeqnonarad, YTO HOBOe ypaBHeHHe HMeeT e]MHCTBEHHOe pelileHue, B CHUIY 
pe3ymbTaToB padoTi (1) HaliyjeM 


+ eS = eee ee oe. 
Ix—(Z) ve 4(S) oe atte > Sant | < ee 
k=0 h=— 
rye {a,}— pelleHHve CHCTeMbI 
> (Kou. Goyt') on = (Yo, Gat'), j=0,+1,..., mist 


Jlerko BUJeTb, YTO {a} NOJyyaeTcA B Bue JIMHeEHHOH KOMOMHAILHH BewIH- 
yuu {8,}. Takum o6pa30M, B pesyJbTaTe Mbl NPHXOQMM JIHIUb K CJle{yIOULNM 
COOTHOIMCHHAM: 

2s(p+2)—1 
€5| pt (t) | ; = 
Y of, — k by x(tyat Bp. 
4(i) in DS! Bah — Po|< Baap Ap (t) x (t) Bx 
h=1 I f 
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SameHasn {8,} PpelleHHeM CHCTeMbI 


ca acl eti)=1 a5 * 4 Be 
Bpaey BENS | Aiguedt B =A) Aj (6) ¢0 (8) dl, par. J wp Pee 
; 


k=1 l 


HOJYYHM NpHOmH2KeHHOe peuleHve ucxo_Horo ypaBHeHua. Tlonyyennas mpui 
TaKOH 3aMeHe [oOrpeliHOcTb MOoxeT ObITb YyUTeHa MeTOJOM, YKa3aHHBbIM) 
B cTaTbe. (5). 

B cayyae, Hav6oulee yacTO BCTpeyaloueMcaA B TIPHJOKeHHAX, Kora po6- 
Hat uactp U (c;)) {U (c;)} = 4/2, S6omee pallHoHaJIbHbIM, NO-BUAMMOMY, AB-| 
smeTca [pyro Tloyxoy. PaccMoTpHM JIA MpocToTbl ypaBHeHHe 


b 

B (tp) ¢ x (t) dt 

Gra Alijeto \ woe = i, 3) 
a 

rye A, B, y YAOBMeTBOpAOT pexKHHM YCJIOBHAM, HHYeKc x > 0, a HHTerph- 

poBaHue MpovcxoguT mo oTpesky [a, 5] BeulecTBeHHOH ocH. OOo3Ha4uHM Yepest 

p(t) byHKUMIO, paBHYylo OJHOH u3 YeTbIPexX PyHKUHH Y (6 — t)(t — a)(b—t)® x} 

X.(£—2)%, ty. =0, — 1, 


_ Jlemma,4, (Cm. (°).) Onepamop ox = =| ——— omobpastaem apocne 
cméo Le(p,[a, b]) @ ce6a, npurem |ox| =| x|. (Apu ee, cuumaem 
(x) dt =0.) Paccykjaa Tak 2e, Kak B 3amerTKe (1), H HCHOIb3yA cBoii- 
a Ge lane {Tigh i Pipes o6pa3ylOUlNxX TMOJIHbIe aprenden aa 
CHCTeMbI°COOTBETCTBEHHO B TpocTpancTBax L»y(p) u L(g), g = 1/p, TomyyuM 


n+x ni ¢ \ 
)x(t) — arg (t) T: (t) Coen eg er 
ae G8) 2a) 


n+x : , 

S(GqeTr, Gq+T;) a = (y, Gq-T;); j= el es eee 

hax | 
Byecb Gq-Tr=A-q-Ty + B-i-Te (4 =—1, &=0; 4 =0, eg =—1) H 
Gq:-Tr=A-g:-Tr + Bei-Tray (5 = 22 =— 1, 9); Kosdtumnentama cHCTeMBI 


ABNAIOTCA CKAJIAPHble IPOHsBeeHHA B pocrpaucTse L, (p). 

TloqoOubIM O6pa30M. MOXHO pellaTh HM OOulee CHHTYIApHoe MHTerpasbHOe 
ypaBpHeHte. ITpuOsmm2xeHHoe ‘pemienHe mpHMepa 2 (”) H310x%KeHHbIM CHOCO6OM 
aeT TIpH McMOJb30BaHWH CHCTeMbI TpeX ypaBHeHHH CuleqyIoulMli pesysmbTaT: 
TOMbeMHaA CHa yrH OKpyxHocTH Py = pr (a*— 1/,,a*), uTO TaK %Ke TOUHO, 
Kak B (”).,OquHako metoq M. A. JlappenTbeBa cellMasbHO mpucnocobseH Waa 
CHHIYJIAPHbIX WHTerpaJIbHbIX. ypaBHeHHH epBoro pojla HM He MOXeT OBITS 
TIpHMeHeH B OOULeEM cJIyyae. 

B 3akmoueHve BbIPaxkalo riyOoKyl0 IpH3HaTebHOCTb uWI.-Kopp. AH CCCP 
WM. H. Bexya 3a pay WeHHEIX yKa3aHHii M BHUMaHHe K JlaHHOli paore. 


Mockosckuit rocyapcTBeHHbIlt yHHBepcuTer Tlocrynuso 
um. M. B. Jlomonocospa 30 VI 1956 


IMMTHPOBAHHAS JIATEPATYPA 


1B. B. Usanos, JAH, 140, Ne 4 CUS Gy Sele Anbnep, Uss. AH CCCP. 
cep. matem., 9, Ne 6 (1955). 3 @. - [Taxos, Jloxropexkan xnccepranua, Tounucck 
matem. uHCT., 1942. 4 B. JI. 2 ouuapos, Teopua untepnomposanus 1 NpHOsM2KeHHs 
pp age orale eck °M. M. JIappeutses, JLAH, 95, Ne3 (1954). ° H.U. Ax 
e3ep, Uss. AF , cep. ;matem., 9, No 4 (1954). * M. A. J 

I[APM, 3. 148 (4932). ek ie |e 
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iokaayes Akanemun Hayk CCCP 
1956. Tom 141, M5 


, MATEMATHKA 
H. A. KALJEEB 


TOYHAA FPAHHILA TPHMEHHMOCTH TEOPEMDI C. A. 4UATWJIbIFHHA 
JIA JIMHEHHOrO YPABHEHWS 


([Tpedcmaeaeno axademuxom C. JI. Co6oaesoim 13 VII 1956) 


PaccMoTpuM JIMHelinoe yudpepenitHanbHoe ypaBHenwe nopsyKa n> 2 
‘Bua 


Liyl==y — Si a(x) y= F(x), (1) 


i=1 


rye Kosppuuwenth a;(x), ¢=1, 2, ..., n—1, MW MpaBan actTb f(x) He- 
TipepbIBHbI Ha yyacTKe —w<Kacgxcb<+w. 

| Ilyctb w(x) pas HenpepbiBHO AudpepeHunpyemad PyHKUuA cpaBHeHus, 
YOBJIETBOPAIONULaA YCJOBHAM 


; y? (Xo) = ys? 1 = ii. DY. .ee L— - i F ; (2) 
a y(x) — uuTerpall ypaBHenna (1), onpeyessembIit HavaJIbHbIMH JaHHbIMu 


BS Xor Yor Yor ~ >to YR. (3) 


IIpeqno02%KuM, 4TO BJOb CPYHKUMH CpaBHeHHA w(x) coOmoaeTeH Bu- 
(pepeHivasbHoe HepaBeHCTBO 


: Llu(l—f()>0, m<x<X. (4) 


ByyeM TroBoputb, YTO x, CCTh TOUHAA TpaHula IpMMeHUMOCTH 
teopempr C. A. Uanuaniruna nopagka k (1) Ana AMHEHHOLO 
Auddepenuuadbuoro ypaBHeHua (1) B TOKE Xp, eCIH MA 
moOo n pas HenpeppiBno AudbepeHuNpyemol yHKuHH u(x), Xy<xX<b, 
yaosseTBopsiomel yciopuam (2) wu udpepenunatbHoMy HepaBeucTBy (4), 


CiIpaBeJIMBO HepaBeHCTBO 
h } * 
uy”) yey” (eye a oie UE) 


B TO BpeMA KaK JVI CKOJb yrogHO Masloro ¢ >Q cylulecTByeT Taka M pas 
HerpepbIBHO AuppepeHuupyemaa PyHKUMA w(x), YAOBMETBOPAIONan YC/OBNAM 
(2) u AudpepeHitHalbHOMy HepaBeHCTBy 


a 
L[u(x)I—f()S0, x<<¥ Xn TS: 
* 
YTO XOTb JIA OMHOTO xX’ yYACTKa X%»<_¥ <xX_,+¢ HMeeT MECTO HepaBeHCTBO 


ul) (x1) <y™ (x'). 
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Byjem ropoputh, uro tTeopema A. C. Uanapiruua uMeeT B 
TOUKe X) HEOTpaHHYeHHYIO NPHMEHUMOCThH, CCM AA JOOOK 1 
pas HempepbiBHo yudppepenunpyemoh dyHkuMA U (x), Xo <(% <b, YROBaeF 
TBOpAIOWeH ycuoBHAM (2) uM AudpepeHiHasbHOMy HepaBeHCTBY | 


L [u(x)] —f (x) >9, 


cpaBeJJIMBO HepaBeHCTBO 
ul) (x) > y™ (x), XH. 


Ilycth ¢(x, «)—cbyHkuua Kom onepatopa (1), T. €. HHTerpad ypaB-| 
HeHua L[y] =0, paBHEI HyJo pH x =« BMecTe CO CBOHMH n—2 mocue- 
JOBATENbHBIMM IpOKSBOAHBIMH, a MpoHsBoyHad m— 1-ro Nopayka KOTOpOrO } 


paBHa e]HHHLe. 
Teopema 1. Townaa epakuya npumensaemocmu meopemoi C. A. Yan- 


Aoleuna nopsdKa k Oaa Ougmepenyuuanbuoeo ypaeHeHun (1) 6 mouke Xo ecme) 
6ePXHAA epanb mex sHaueAuli X>Xo, OAA KOMOpolx npouseodHAA NnopAdKa | 
k dyxkyuu Kowu of) (x, «) ocmaemca NeompuyamerbHol 6 3AMKHYMOM | 
MpeY2OAbHUKe, O2PAHULCHHOM NPAMbIMUL =X, K=X, X= X. ) 

JleficTBuTeIbHO, MHTerpan y ypaBHenua (1), MpHHMMaIolHH BMeCTEe CO) 
CBOHMH #—1 NOceqOBaTeJIbHbIMH TIPOH3BOAHbIMH IPH xX =X, Te Ke 3Haye- 
HMA, YTO WH yHKuuA u(x) H ee N—I1 MOCMeAOBATeJIbHbIX MPOM3BOJHEIX, 
MMeeT BbIparKeHHe 


x 


y (x) = u(x) — | LW @))—F@}¢ (x, 9) da: 


Xo 


TosTOMy HMeeM 


x 
u®) (x) = y) (x) +\ {L[u (@)— 7 @)} o &, wide) R01 ee 
Xo 
Ecau L [u(x)]—f (x) >0 u ol”) (x, «)>0O B TpeyrombHUKe, orpaHnueH- 
HOM IIpaMbIMH %® = X, =X), X = Xp, TO OYVEBHAHO, YTO AIA BCeX 3HAUeHHM 
X ydacTKa X%)<CxX CxX_ OYJeT BbINOJHATHCA HepaBeHCTBO 


us) (x) > y (x). 


IlycTb Tellepb ¢ —NpOH3BOJbHOe NOMOKUTeMbHOe uNcO. Ilo onpesemeHH1o 
uHCIa Xp B  TpeyrouIbHHKe, OFpaHWueHHOM pAMBIMH “=x, & = Xp, 
Xi Xh + ¢, HalieTca TouKa (x’, %)), B KOTOPOH GyfeM HMeTD ol”) (4. ty) < 08 

OueBn HO, YTO MOXKHO NoOfOGpaTb Takylo NoMOKUTeMbHYyIO (byHKuMo k(x), 

{ x 


e k ( 
uTO HMHTerpad \ h(a) 0 (x, «)dx KaK (pyHKUMA OT x B ToUKe x’ 6OyyeT 
Xo | 
: 
MMeTb OTPHaTesIbHOe 3HaveHHe. | 
BpiOpaB Tak (byHKuMio A, o6o3sHauHM Yepes u(x) UHTerpan ypaBHeHua 


Liyl—- f(x) =h(x), | | 


YAOBNCTBOPAIOMMH HavaJibHbIM JaHHBIM (3), HM HycTb y Tonpexuemy nHTe- 
rpasl ypaBHeHusa (1), onpeyesmsemblii TeMH 2Ke HavaNbHbIMH JlaHHBIMH. | 
Tenepb HmMeem : , 


) XG. x 


uh (x) = 9 (x) +] Eta (ay — FD) of (a, 2) de = | na) el (x, a) da 


Xo Xq 
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* 
ye TOUKe Me yuacTKa Xy»>< xX <CxX_-+e OyyeT WMeTb MeCTO HepaBeHcTBO 
ie (x’) << y™ (x’), aro u Tpeboeanech OKa3aTb. 
Bd, uTo (byHkuna Kom oneparopa L [y] umeer npeycrapsnenue 


g(x, a) = mmr 1, 0) (x t)"—Idt =a 


qe (x, «) — paspematomee aypo aa agpa ’ 
K (x, &) = ay (x) + ay (x) (% — &) +... An (x) ane 


HTerpaJbHOro ypaBHenua Bouwpteppa. 

SOTO JlaeT MPHHWMNMAIbHY!O BO3MOXKHOCTb OTbICKaHUS TOUHOM  rpaHHitEl 
MMeHHMOCTH Teopempl C. A. Uanupiruna Jia snnelinoro ypaBnennusa (1) 
KoOspPHUHeHTaM 9STOrO ypaBHeHus. Tak HampHmep, ecau Bce Kos(pdu- 
WeHTbLI Ay, ypaBHeHuaA (1) HeOTPpHuaTeNbHbI Ha yuacTKe %)<x <b, TO u 


x 
kR-1 


ef (x, a) =| TQ, a) (x —f-1t | (oat 
eCOTPHIaTeJIbHbI Ha BCeEM TpeyroJlbHHKe, HW Teopema C. A. Uanupiruna 
MeeT HeorpaHHyeHHoe IIpHMeHeHHe m060ro nopszka k=O, 1, 2, ,n—l. 


Ouepu Ho, 4TO HOJIO#eHHE TOUKH Xe MC€HACTCH B SaBHCHMOCTH OT H3Me- 
CHHA MNOJIOMKCHHA TOUKH Xp. (Sametum, 4TO IIPH JBHAKCHHH TOUKH Xp, BIIpaBO 


suKa Xj HE MOXKET cMeliaTECA BMeBO, T. e. aOcucca Xo @CTb HeyOpiBaloulaa 
NVHKILHA OT Xp.) 

Ecam cyilecTByet NOJOKUTEMLHOe UHCIO h Takoe, UTO AA MOCO! TOUKH 
5 OTPe3sKa X%KxX<KO U Aaa mooot PyHKuMH cpaBHeHuA w(x) HepaBeHCTBO 


L [u (x)] —f (x) +0 


jleveT 3a CO6oH HepaBeHCTBO u (x) > y (x) BCIOAy Ha y4YacTKe X%)<X CX +A, 
O uNcIO } GyfeM Ha3bIBaTbh AOCOMIOTHBIM UpesesomMm MpHMeHE- 
rocTH Teopemp C. A. UanapruuHa K ypaBHeHUD (1). 

Teopema 2. JIna awb6oe0 auxnetinoeo Oudbdpepenyuanonoeo ypaéeHenun 
yueCcmeYyem NOAOICUMEALHOLE NpedeA Npumenumocmu meopemot C. A. Yan- 
pleuHa O OUuddepeHyUuanonbwlx HepabeHcmeax. 

Touku (x, «) TpeyroubHukKa, OrpaHHyeHHOrO IIpAMbIMH “=X, “=X, 
= 6, B KOTOpHIX tbyHkuua Kou mpHnumaet, ObITb MOXKET, OTPHINAaTeJIbHble 
HaveHuA, He MOryT, KaK 3TO CJleqyeT U3 cBOlicTB dbyHkuMH Kom, pacmo- 
araTbCA B IpOH3BOsbHOM ONM30CTH OT IpAMOH a = x. 

Ilyctb d— paccTtosuve Oo IpAMOM % = xX MHO?KeCTBA TOUeK TpeyroJIbHKa, 


KOTOpbIX (pyHkuua Koum orputatembua. Torga uncio h=d V2 6yner 
OCOJIOTHBIM TipeyesIoM MpuMenumoctu Teopempr C. A. UanupiruHa K ypas- 
euuio (1), Tak KaK B Mosoce MexKAyY MpAMbIMH x =a, «=x —h *yHKIHA 
OH HeOTpPHaTeybHa. 

Harpumep, JI ypaBHeHHA BTOporo TopaAyKa 


oepie Gy = 0 


MOCTOAHHBIMM KoaPHUHeHTaMH p, g, KOPHH XapakTepHCTHYeCKOrO ypaB- 
eHus KoTOporo wp-Kiy, dbyHKunA Kom uMeeT BU] 


o(x, a) = 0 (2) siny (x —a). 
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AGcouoTHblii wipeye mpHmMeHumoctu Teopempr C. A, UanubiruHa k 9TOM 
ypaBHeHHio OyjeT uncIO A= a/y, 

CnipapeqviMBa Take cuJleqyloulad TeopeMa CpaBHeHuA, Ha KOTOpylO yké 
3am mHe H. B. A36emes: 

Teopema 3. J]ycmo nenpepolenoie dynkyuu qpr(x) yOoearemsopsor 
COOMHOWeHUAM Gp (X)<Kan(x), 20 An—Koagdduyuenme onepamopa hf{y 
ITycmo, Oaace, x, —mounan epaKuya npumenumocmu k-20 nopsdxa Oa 
ypaeHenun 


0) — SS gu (x) WB = f (x), 


1 


T0200 %), She 
Tloctynus0 
7 XII 1956 


UMTUPOBAHHAS JIUNTEPATYPA 
1H. B. As6eues, JIAH, 89, No 4 (1953). 


Hoxnayn Arkagemun nayr CCCP 
1956. Tom 111, Ne 5 


MATEMATHKA 


M. A. KPEMHEC, H. A. BAMHUITEHH u« H. J. AM3EHLTAT 


O HOMOrPA®HPOBAHHH ®YHKUHMH, 3AQ}AHHbIX HA CETKE 
(ITpedcmasaeno axademuxom A, H. Koamoeopossim 10 IX 1956) 


Hye nog cJIOBOM «HOMOrpaMMa» NOHHMaeTca HOMOrpaMMa H3 BbIPaBHeH- 
AbIxX TOWeK (PyYHKIHM AByxX NepemenHbIX. B Hayate cTraTbu jaeTca onpesese- 
Hue (pyHKILHH, HOMOrpa*upyeMoli Ha CeTKe, H CTPpOHTCA TIpuMep yHKILHH,. 
3aJAHHOH Ha CeTKe, BOSpacTalolleH C BO3pacTaHHeM KarKOli H3 TepeMeHHBIX 
MpH MOCTOAHHOM pyro, He HOMOrpadupyeMoH, HO sABsstoUlelicA Npeyenom 
TOCeAOBATeMbHOCTH (pyHKUMH, HOMOrpadupyemblIx Ha ceTKe. Bo sBropoii 
{acTH CTaTbH CTPOHTCA MpuMep HelNpepbIBHOH (byHKIHU, Bo3spacTatonlel Cc 
303pacTaHHeM KaxKJOH U3 TepeMeHHbIX IPH MOCTOAHHOM pyro, He HOMO- 
cpatbupyeMol C MOMOUIbIO HellpepbIBHBIX PyHKUMH. Munorga HuxKe paccmaTpH- 
3a10TCA HE CaMH HOMOrpaMMBI, a OOPa3bl, HM JBOLCTBeEHHbIe; 3TO OOeruaeT 
43 IOXKeHHE. 

1. Ha  wHekoropoi usocKoctH sOt paccmoTpuM MpxAMOYrOJIbHHK. 
Rist (SoR SK S81, to Ct<t,) c Bepumuamu A, B, C, D (cm. puce. 1). 
yctb 1 H m-—leJIble :MOJIOKUTEJIbHBIe YHCwa. 

1) IIpopegem /—1! mpsamomnHelinbix  oOT- 
JE3KOB, KaxKJ[blil H3 KOTOPbIX COeAHHAeT TOUKY 
sTopoHbt AB c Toukoh croponpsr DC Tak, 
TOObl] HHKakvHe {Ba H3 9THX OTPe3KOB He 
AMesIM OOULHX TOUeK. Cropony AD o6o3HaIHM 
Xo, UpoBeyeHHble HaMH OTpe3sKH, CuHTAaA 
‘eBa HallpaBo, O003HaYHM, COOTBETCTBEHHO 
Xi, Xe, --., Xi-1; cTopoHy BC o603HauuM X}. 

2) IIpopeyem m— | IIpAMOJIMHEHHBIX 
ITPE3KOB, Kab U3 KOTOPBIX COeHHAeT 
rouky cToponpt AD c TouxoH cTopounr BC Puc. 4 
rak, 4YTOObr HHKaKHe [Ba H3 39THX OTPe3KOB He 
AMevIM OOWyUX TOYeK. Cropony AB oG6o3HayHM Yo; MpOBeeHHbIe OTPeskH,, 
SuvTai CHH3y BBepX, O603HauHM, cooTBeTCTBeHHO, Yy, Yo, -.., Ym—s 
stopoHy DC o603HayHM Ym. 

CopoxynHocth orpeskop Xo, XX, ..., Ar, Yo. Ya. +--+ Ym  Has0BeM 
ceTKOH u OyemM OOO3HauaTb CHMBOJIOM Ry TaK *Ke, KAK HCXOJHBIH NPsAMO- 
yrombuuk. Touky mepeceyenua orpeska X; c orpeskom Yj Ha30BeM Y3JIOM 
“eTKH HM O6o3HauHM cumBosiom (i, j). Tloq dyHKuMe, 3aaHHOM Ha CeTKe, 
M\yqemM oHMMaTb (:yHKuMIo f = fi; ABYX WeMOYHNCeHHBIX apryMeHTOB 7¢ Hi 
ee Oc, 1, f= 0, be. 25, mm), 
Jive cerku Ry WH Ruy OYACM Ha3sblIBAaTh JKBUBAJCHTHBIMH, CCM 
fapinowHarotes Ba ycmosua: 1) uwncno 1+ 1 orpesKoB Xj; B OOeHX ceTKAX 
auHaKoso; 2) uncn0 m-+1 orpesKop Y; B OOeHX CeTKAX OJMHAKOBO. 

3ameTuM, 4TO (PyHKIMA, 3aaHHad Ha Kakoli-IMO0 cCeTKe, Cpa3sy onpeyle- 
aaeTCA TakxKe HM Ha sMOOOH eH IKBUBAJICHTHOH CeTKe. 

Jluuneit yposua f =c (pyukuuu f, 3afaHHol Ha HeKOTOpOH CeTKe, Ha30- 
3€M MHOxKecTBO Tex y3JI0B 9TOH ceTKH, B KoTopbIx fi; =C. IIpo HeKoTopyto 
pxamylo OyjeM TOBOpUTb, YTO OHa HeCeT JHHMIO YPOBHA P= Gy CCH, BCE TE: 
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‘y3JIbl, H3 KOTOPbIX COCTOMT 2Ta JIMHMA YpoBHA, JIexKaT Ha yka3aHHoH 
npsamou. ; 

Pyukuuio f, ollpesesenHylo Ha ceTke Ry, OyeM HasbIBaTh HOMOYPa- 
upyemoli, ecm Ha HeKoTOpoH mmocKocTu uOv cyulecTByeT cucTema E 
IIPAMBIX WH ceTKa R,y, 9KBUBAJIeHTHaA ceTKe Ry Take, TO: 1) HCO pas- 
MUHIX TIpAMBIX B cucTeme E paBHO UMCy HemycTbIX JMHMM ypoBHaA yHK- 
mun f, W Kaxkjad wpamMaa cucrempl E Hecer ofHy HellycTy!lo JIMHMIO YPoBHA 
(pyukunu f Ha cetke Ry»; 2) MpaAmble cucrembl £, HecyllHe pasJIM4HBbIe 
IMHMM YpOBHA, BHYTpH WM Ha CTOpoHaX TpsAMoyrowbHuKa Ry, He HMewT 
o6ulux ToUeK; 3) KakKoe Obl 3HaueHHe f;,;, (PYHKUMH f HM B3ATb, IpAmasa 
cuctempl E, necyllad sMHMIO ypoBHa f = fi,;,, B UpAMOYrOJIbHUKe Ryy OT- 
JlenseT MHOxKecTBO Tex y3s0B (i, j), B KOTOPBIX fi; > fi,j,. OT MHOKECTBA| 
TeX Y3JIOB, B KOTOPBIX fij < fi,j,- 

Ilyctb « uw B—Be TIpAMble; TOUKy MepeceyeHHA 92THX MIPAMBIX Oyjem 
.O603HauaTb CHMBOJIOM (a, f). 


MoxHo JOKa3aTb Culeqyrollee yTBepxKeHve, Kacalouleecd TpexX MATeEPOK} 
MIPAMBIX Ha IJIOCKOCTH. 

I. Tycmo 1, 2, 8, 4, 5u Il’, 2’, 3’, 4, 5’ —dee namepku aencawux 
@ OONOLL NAOCKOCMU NpAMoIX maKUue, 4mo HuKaKUe 3 uz amux 10 npAMOLX! 
He umeiom obiweti mouku, u nycmo: 1) mouxu (1, 3’), (2, 2’) u (3, 1) 
aexcam Ha oOHOtL npsamoti; 2) mouxu (1, 4’), (2, 3’), (3, 2’) u (4, 1’) azeowam| 
Ha oOHOli npsamoit; 3) mouxu (1, 5’), (2, 4’), (38, 3’), (4, 2’) u (5, 1’) ne 
nam Ha OOHOt npsmoli; 4) mouxu (2, 5’), (38, 4’), (4, 3’) u (5, 2’) aeowam| 
ia OOHOL Npsmott. 

Toeda u mouku (3, 5’), (4, 4’) u (5, 3’) aexcam na odnott npsAmoit. 

HerpyauHo nocTpouTb mpuMep yHKIHH, onmpeseneHHol Ha IpsAMOYFOdJIb- 
How cerke Ryy, BO3pacTalouleH C BO3pacTaHHeM KaxKJOlH H3 MepeMeHHBIX xX H} 
Y Up NOcTOAHHOH ApyroH HM He HOMorpadupyemon. 

IIpumep lI. Ilycrp B xBagpare Ryy(O<Kx<1, O<y<1) maocKocTH] 
xOy B3cTa CeTKa Tak, UTO IIPAMble, HeCyllve OTpeskH X; UH Yj, HMeIOT, COOTBET- 


‘CTBe€HHO, ypaBHeHHA: x = 5 Ge 0, 12, 3, 4) a py 4 (j =0, 1, 2, 3, 4a 
ee pa 
Alaa y3aa (i, j) NonoxuM fi; = a 
BO3bMe€M He paBHBbIM °/,; MOJOXKMM, HaMpHMep, f4o = 1%3/15,. Tak ompejemeH- 
Had Ha cerke Ryy (yHkyHA f B cHay IJ, OYeBHAHO, ABINeTCH He HOMorpa-} 
<pup yeMoH. 

PaccmoTpum (yHKuuio g\) (n= 1, 2, ...), 3Ha¥eHHA KOTOpPOH BO nce 
y3ulax C€TKH, 3a HWCKIO“eHHeM y3a (2, 4), COBMagaloT C COOTBETCTBYIO-| 


MMMM 3HaveHHAMH NOCTpOeHHOH (pyHKMM f, a quia yuna (2,4) uMeem oy = 
oO 1 


F 
oa 5 ee oar Torga ACHO, UTO NOCJIELOBATECIbHOCTH Qin) CXOJMTCA Ha CeTKe Rx 


, ecu (i, j) ormm4uHO oT (4, 2), a fag! 


(T. e. B KaxkqOM y3ne 9To cerKH) K PyHKuHH {. Bmecte c Tem HeTpy,HO 


BUNeTb, YTO KaKfad us PyHkunA g”) (n= 1, 2, ...) HomMorpadupyema. 
2. B HomorpaMMe 43 BbIPaBHeHHBIX TOUeK  HeKOTOPOL (byHKMMH} 
2=/ (x, y) Wkanbl TepeMeHHBIX x, Y M Z He paBHONpaBHbI: WkKaJIbI He3a-| 


BUCHMBIX H€pe€MeHHBbIX X MU Y NOJKHBI ObITh MpHcnocoOeHbI A Toro, 4TOOb!| 
MO OTMETKe, T. €. HO 3HaveHHIO COOTBeTCTBYIONel MepeMeHHOM, HaXOJMTb) 
TOUKY UWIKaJIbl, a WiKaJla (PYHKUMH 2, HaoOopoT, AouwKHA ObITb pace aa 
Ha JIA Toro, YTOOb! MO TOUKe IKaJIbl HaXOAMTb OTMETKY, T. €. 3HaveHHe: 
(pyHKIMH. . 

B coorpercTBHH ¢C 9THM MbI OyfeM paccMaTpHBaTb Ba THMa IlKaw: 4 

Wlkano# nepBoro Tuna (mkKauoh aprymeura) J, 6yqemM Ha- 
3bIBATb IJIOCKHH HeMpepbIBHbIM OOpas oTpeska P =P(t), ip x t<t,. 3H 
yeHve ¢ Ha3bIBaeTCA OTMeTKOM JaHHO TouKH P,. 

Wkano# Broporo Tuna (mKanok byHKuHH, oTBeTHOM| 
mkaaOH) lz; OyeM HasbIBaTb IOCKOe€ 3aMKHyTOe orpaHHyYeHHoe MHOxKe- 
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30, Ha KOTOPOM ollpejeyeHa HelpeppiBHad (pyHkuuA z= 2z(P). 3nHauenue 
AKUMH Z(P) B JanHOlt TOUKe HasbIBaeTcA OTMeTKOM JaHHOli TOUKH. 
Ikay mepsporo Tuna 6yjem Ha3bIBaTh MOHOTOHHO?, ecu oToOpa- 
sHue P = P (t) ecTb romeomopdus3M. 
| Homorpammol T (lx, ly, lz) OyqeM HasbIBATb COBOKYMHOCTD ]BYyX 
sam Nepporo Tuna /, wu ly HW WKambI Broporo THNa 1, pactolO2KeHHbIX 
QAHOH HJIOCKOCTH, TaK 4TO YOBJETBOPAIOTCA CuleyIOUNe TpH ycCuOBHS: 
BCAKAA IpAMaA, MepeceKatonlad wkavbl /y U ly («paspellaionlad paAmMas»), 
ecekaeT W IlKaJly Iz; 2) uepes Kayo TOUKY wka 1, mMpoxog_uT no 
HHeH Mepe OfHa pa3pelliaiolad wWpsimaa; 3) Bee TOUKH nepeceyeHua 
‘ambt 1, c mO00r paspemrarouteli IpAMOH MMeIOT ONHY H Ty Ke OTMeTKy. 
Ha3bIBaeTCA OTBETHOM IKasOli HOMOrpaMMBI. 
Beaxaat womMorpamma T(l,, ly, Iz), The X<x<ey uw yy<y<, 
efemxeT B MpAMOYrobHHKe Ryy (Xp C¥ <x, YoRYKy,) HekorTopyro 
KUMIO z=f (x, y): KaxyoH nape sHaueHHii x, y CcTaBHTCH B coorBeT- 
sHe OHO OMpeseeHHoe Z— OTMeTKa TOYeK NepeceyveHua Kab [, c pas- 
MarolleH MpAMOl, MpoxoyauleH wepes TouKy wiKawbl /, C OTMeTKOM x H 
IKy kab ly c ormetTKoli y. MoxHo moKa3aTb, 4TO 9Ta (byHKNHA 
=f (x, y) HelpepprBHa. 
Ecam cyujecrsyer Homorpamma TJ (/,, ly, Jz), onpeyenstioulad B Ryy He- 
Topylo (dbyHkuMlo Z=f (x, y), OyeM Ha3sbIBaTb 3TY PYHKUMIO HOMOTLpa- 
pyeMoH B Ry C NOMOMbO HeMpepHBHEX byHKuuh; 
Ix, ly, l,) Ha30BeM HOMOTPaMMOH 9JTOL PyHKuHH B Ryy. 
ByjemM (Id KpaTKOCTH ToBOpHTb, ro yHKuHA z—=f (x, y) MOHOTOHHA 
KaxkOH H3 Te€peMeHHbIX B IIPAMOYTOJIbHHKe Ryy, eCIH OHA ABMAeTCH 
Ryy MOHOTOHHOH (B CTporoM cMbICuIe) (PyHKUMeli OT X pH MocTOAHHOM y 
OHOTOHHOH (B CTporoM cMbicJie) (yHKWHeH OT Y MPH NOCTOAHHOM Xx. 
_Jlerko foka3pipaeTca cueqyrollee lpesioxwenue: 
Il. Iycmo z=f (x, y) — @yaKkyusa, monomonHad no Kaocdoli u3 nepemeH- 
xX U HOMOepadupyeman C NOMOLoIO HenpepoleHolx GbyHKyUull 6 NpAMOY2OAb- 
@ Ruy (Xo SX LM, YoY Ki). 
Toeda 6cAkasn HOmMOepamma gynKkyuu z= f (x, y) 6 Rxy yooeremeopsem 
Oyroiuum ycaoeusm: 1) wkalo Iy, ly u Ll, nonapHo ne nepecekatomca; 
wKkanol lL, u ly MOHOMOHHbL; 3) BCAKAA paspeluamujaA npsmaA nepeceKaem 
wOyro U3 ulKaA Ly u ly 6 OOHOL mouKe; 4) éeCAKAA paspellalaA npAMAaA 
ucKAIOUeHueM, ObIINb’ moocem, OOHOL UAU HeCKOABKUX U3 “eMoLPexX NpA- 
X Xoo. XYo. Xo. XY, * nepecexaem wkaay |, 6 OOHOli mouKe; 5) OaA 
1KO2O 3HAYeHUA Z maKoeo, umo = min f(x, y)<z<q max f(x, yy), 
(% YE Rey (%) YE Rey 
AutHoeo om sHarenutt f (Xo, Yo), F(%1, Yo)s F(%o Yi), Fa» Yr), cyue- 
eyem OONA U MOAbKO OOHA mouKAa WKaAdL lz, UMeolIaA OMMemKY z. TOUKU 
@Aol Iz, UmMeIOLLLe YKA3ZAHHOIeE LeEMoLPe OMMEMKU, YeAUKOM pacnoAaaearomca, 
MBEMCMBEHHO, HA NPAMDOLK XoYo, X1Yo. XoY1, XiY1i 6) lz ecmo cymma Oeyx 
oncecme A u B. Mxuoscecmeo A ecmb omKpoiman Oyea, monoAaoeuuecKoe 
obpackenue Komopoli Ha uNmepean Oaem Kak pas dynKyusa z(P). Mxo- 
cmeo B yeaukomM PACNOAOICEHO HA NPAMOLX XoYo, X1Yo, XoYi, XiY1, Npusem 
omKpoimo 6 1;. 
MoxHO jloKa3aTb CuJlesyroulee yTBep*enHe: 
Ill. Mycmo f (x, y) —Qynxyus, monomonnaa no Kado us hepemeHHbLXx 
Lomoepamupyemad C NOMOLbIO HenpepoleHelx GyAKyuu 6 NpAMOYeOALHUKE 
y u nycmb 6 3smom npsmoyeoAoHUKe Ryy 639MA NPOUS6OAHAA NpAMO- 
MbHaA CemKa. iy 
Tozda dynkyua, uxkOyyupoganHan gynKkyuet f(x, Y) Ha amok cemke, 
woepagupyema. 


* CHMBOJIOM x; Yj o6osHauaeTCA paspeliaioilad MpAMasx, CoeAMHAIONLad TOUKy WIKa- 
L, c ormetKoi x; (i= 0, 1) c TOUKOH WKambI ly c ormetKoi y; (7 = 0, I) 
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TIpupeqem mipumMep (byHKUMM, MOHOTOHHO BoOspacTaloleH M0 KaxK]OH 1 
TlepeMeHHbIX, HEMpepbIBHOH M He HOMOrpadupyeMoOH C MOMOLIbIO HeMpepbIBHb 
(pyHKuMH. ata 

IIpumep 2. ITonoxum 


iy) =xty tle, me use +(y— 1)? Yous 
Os Kugndee peed: 


Aco, uTo 9Ta (pyHKIH#A MOHOTOHHO BOspacTaeT HO Kako u3 NepeMeHHb 
WM HelpepbiBHa B KBagpate Ryy(O<Kx<K1; O<y<1). B ysuax moctpoet 
HOH B IipHMepe | ceTKH 9Ta (PYHKUMA MPMHHMaeT Te %Ke 3HayeHHA, ATO 
onpeyeseHHadt B mpumepe | dynKuna f. V3 II] 3akmouaem, aro [ (x, y) } 
HoMorpadbupyeMa C MOMOLIbIO HelpepbIBHbIX (pyHKUMH, 

JlerKo BuJeTb, UTO A MOcTpoeHHOH B MpHMepe 2 yHKUMH z=} (x, 
He CyllecTByeT ONpejeJIMTeIA 


X (x) Xe(x) 1 


A(x, y,Z)=l|%ty) —Ya(y) 1) 
2,(z) 2, (z) 4 


(rue cdyHKunH X,(x) Hu X_e(x) oMmpeyeneHbI HW HelpepbIBHbI Ha OTPpesl 
O<x<1; Yi(y) u Ye(y) onpefenentt Hu HelpepbiBHbI! Ha OTpes 
O<y<l1 u 2Z,(z) ompeyenenbl uM HeMpepbIBHbI Ha oTpeske O0OKZ@<— 
Takoro, 4¥TO B KBajipaTe R,yy ypaBHeHve A(x, y, z) =O onpegzenner dyHKUA 
z= (*, y). 


MockosckuHh rocyapcTBeHHbI YHHBepcuTeT Tloctynuio0 
um. M. B. JlomoHocopa 10 1X 1956 


Horaago Akayemun nayx CCCP 
1956. Tom 411, Ni 5 


; MATEMATHKA 


A. B. TLOTOPEJIOB 


PACIIPOCTPAHEHHE TEOPEMbI TAYCCA 0 COEPHYECKOM 
HM30BPA)KEHHH HA CJIYYUAH NOBEPXHOCTEK 
OrPAHHYEHHOHW BHEWIHEM KPHBM3HbI 


(Tpedcmasaeno axademuxom A. H. Koamoeoposeim 12 VII 1956) 


) Ojuoli H3 OCHOBHBIX TeOpeM KaCCHYecKOH TeOpHH MOBepxXHocTeli ABIAeTCA 
3BecTHad, Teopema [’aycca 0 TOM, 4TO HHTerpasbHad BHYTPeHHAA KPMBH3Ha 
IBEPXHOCTH paBHa aslreOpavueckoH MoMA ee ciepHyeckoro H306paxkenus. 
HaCTOAMLeH 3aMeTKe MbI PaclIpoOcTpaHHM STY TeOpeMy Ha MOBepXHOCTH oOrpa- 
AUCHHOH BHeWHeH KpHBu3HbI (!,?). 

Kak 0Ka3aHo B paoote (1), MoBepXHOCTH OfpaHHueHHOli BHELIHeH KPUBH3HbI 
BIAIOTCH MHOPOOOpasHxAMH OrpaHHYeHHOH BHYTPeHHelt KpHBHsHbI (*). Takum 
paso, WIA STHX MOBepXHOcTeli ONpefeeHbI NOHATHA BHelHeH (7) H BHYTPeH- 
M1 (?) KPHBH3H Ha JOOOM MHOKeCTBE TOUEK TOBepXHOCTH. CBa3b MEXKY ITHMH 
MBH3HaAMH YCTaHaBJIHBaeTCA CJeyIOLM4MH TeOopeMaMH. 

Teopema 1. Ha aw6om Oopeaesckom munoocecmee H nosepxnocmu oepa- 
4MeHHOU BHEWWHEL KPUBUSHOL BHELUHAA NOAOHCUMEACHAA KPUBU3HA PabHa BHymM- 
HMHeLL NOAOMCUMEALHOLL KPUueUusHe: 


ot (H) =a (H). 


Teopema 2. Ha «awb6om bopeneeckom mHoocecmee H nosepxHocmu oepa- 
MUCHHOLL BHELUHELL KPUBUSHbL OMPUNLAMECAOHAA BHYMPEHHAA KPUBUSHA HE MeNbUWe 
mpuyameAbHo eHewwlHell: 


o (H) << (A). 


HenowHota pesyJibTaTa B TeopemMe 2 BbI3BaHa, Il0-BHJMMOMY, He CylleCTBOM 
hla, a MeTOJIOM OKa3aTeJIbCTBa. 

{1A UJNOCTpauHH MpHMeHHAeMOTO MeTOJ[a OKa3aTeJIbCTBA MbI YCTAHOBHM 
ABeCHCTBO TIOJIHO BHYTpPeHHell HM MOJHOM BHeINeH KPHBU3HbI MaJIOH TOMeO- 
\pduok Kpyry oOmacTH Ha rviaqKoH NoBepxHocTtH ® C OHO-OMHO3HAUHBIM 
JepHuecKHM_ OTOOparkKeHHeM. 

) Ilycts G—mMamaa romeomopdHaa kpyry o6sacTb Ha HoBepxHocTu ©, 
}paHHueHHas Mpocrok KpuBol y. CyuecTByeT MOcseqOBaTeJIbHOCTh peryJAp- 
1X ToBepxHocteH ®,, cxoqamuxca K © BG BMeCTe C KaCaTeJIbHBIMH IVJIO- 
LOcTAMH Taka, YTO TOJOKUTebHbIC, OTPHUATeJIbHbIe H NOJIHbIe BHYTPpeHHve 
DUBU3SHbI D, ca60 CXOAATCA K COOTBETCTBYIONIMM KPHBH3Ham ©. 

} Jiemma. J/ycmo ¢>0. Toe2da cytyecmeyem eomeomoppxasn Kpyey o6aacmo 
1 CG, oepanusexnaa npocmoti Kpueoti y*, makas, umo Ons OecKoHe4Hoeo 
foscecmea sHaveHull n 


s(G=G)i<ie, [o(Gi—a(G,)[<e, 


i] * oa 

ie G,— o06aacmb Ha ©,, coomeemcmeyrouan G" Ha ®. 
Jloxa3satTewaberTrsBo. Bo3sbmem B oO6OmacTH G KpMBylo 7’ Cc HyvleBoH 
jlomayibio cibepHueckoro w300paxKeHHA, OrpaHHuMBalollly1o romMeomopdHyro 
yry oOnacTb G’, Tak, uToOpr |o(G—G’)|<«. CymlectBopanuve Taxol 
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KpuBoli 7’ CaesyeT 43 MOTHOli al{MTHBHOCTH WM OrpaHHueHHOcTH aOcosIOTH 
KpHBu3HbI. Tora: 


. SS , 
le \ qatY)dY, SiG \ qq (Y)aY, 
rie = (V)— CreneHs “Toke 11 eCHHUYHOH ccbepbl @ OTHOCHTeJIbHO KpHBI 


1’ —ccbepuyeckoro H300paxKeHHa 4’; qT (Y) — cTeneHb TouKH Y  OTHOG 


TeJIbHO KPHBOM x, mpd A te KPHBOH ‘|, WoBepxHocTu O 
coorBeTcTByloulel KpHBoli jy’ NoBepxHocTu D (7). 

Tlyctn 8 (7’) u 3 (x, ) —6-OKpecTHOCTH KPHBbIxX ra u 4 Torqa, B CH 
CXOJMMOCTH ccbepHyecKHX OTOOpaxeHult OD, kK ccbepHyuecKOMy OTOOpaxKeHHW | 


| ay (yay | a (v)ay. 


ons (v)) as (y') 


IIpu 6—0. 


\ q=(¥)dY +0. 
y' 


Ilostomy, ecuIM HalijlyTCA CKOJIb yroqHO OombuiMe N, WA KOTOPbIX 


qe (Y)d¥ | <e, 


n 


5 (r,) 


To G’ w ecTb Ta OOslacTb C", CyulecTBOBaHHe KOTOpOH yTBepKaeTCA JIEMMO! 
JlonycTuM, 4To wieMMa HeBepHa. Torga ua BCeX nM, HauHHaA C HeKO 
poro, 


| \ 42, (Y)d¥ |e. 
BGG) 8e 

BosbMem B OOylacTH G’ KpHBy!o _”, OrpaHHUHBalouly!0 O6acTb C”, rom 
MOpiHy!0 Kpyry, MH Takyto, uToOn! |o(G— G”)|<e. Torya qua Magoro 6 Of 
OCTaTOUHO OO/IbIIOM Nn OyeM MMeTb: 


| \ q-, (YAY |>e. 


Anasiorm4uHo crpoum KpuBpie 7, 7", . 


Bo3bMeM Tellepb ses M KPMBBIX NocdeqoBaTembHocTH ¥"), O6osHayHl 
8 (!*)) NOH Mpoobpas 6(y")) Ha O,. Vs OAHO-ONHOSHATHOCTH ccbepuat 


ckoro oTroOpaxeHua eet yTO MHOxecTBa 4 ( () ) pH JocTaTOUHO am 
{ M OoulbIIOM n He TepeceKaioTca. Tak Kak Ip GosbUINX n 


qany(V)dY| Se (ee 2 an), 


8 (r{*)) 


a JI@Basl YaCTb HepaBeHCTBa He MpeBOCXOAUT aGcOMOTHOH KPHBU3HBI 4 (7) 
TO aOcoJIOTHaA KpuBH3sHa ©, He MeHbIe me, YTO MpOTHBOpeyHT, BBAF 
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IpOM3BOJ1a M, PaBHOMePHOH OPpaHH4eHHOCTH aOCoJIOTHbIX KPUBH3H O,. Jiemma 
joka3aHa. 

Tak Kak JIA PeryJiApHOH MOBEpXHOCTH NOHad BHYTpeHHyis pareae paBHa 
IOJIHOM BHeIHeH, a NOJIHbIe BHYTPeHHHe KPHBU3HbI Gp, Ha Dp, CXOMATCH K 
IOMHOM BHYTpeHHeli KpuBusHe G Ha ®, TO 43 MeMMBI culeyyer 


2(G) =0(@). 


Kak cueycrsue Teopem | nu 2 noswyyatores culeyiouyie TeopemEt. 


Teopemaj 3. J[1a at6ozo OopenescKoeo MHoxcecmea H Na 3amKHXymott 
hObepXHOCMU OePpaHUdeHHOl BNeWHetL KPUBLI3HOL 


*(H) =o'(H), 3° (H)=0"(H),  >o(H) =0(A). 


Teopema 4. J[ra ato6oe0 Oopenesckozo mHoocecmea H dOocmamouno: 
MaNOU OKpecmHocmu KadCOOL PeeYAAPHOLL MOYKU NnoBepxHocmUu Oepanu4enHott 
SHEWWIHELL KPUBUSHOL 


Gi) =—O (i) ec (7) — a (HW). c(t) =a (i) 


Ecau noeepxxocmb KeasupeeyAApHa, MO amu paseXcmea umetom mecmo das 
moooe0 HH. 

C romomp1o Teopem 5 u 6 craTbu (2) NOmyyaloTca cuemyroulue TeOpeMBl. 
Teopema 5. IJIycmp OD — nosepxxocmo Oe2panunenHol BHeHe UW He- 
ompuyamerbHou eXympenneti KpueusHol. Toeda, ecau Kpati nosepxHocmu D aze- 
o#CuUM 6 NAOCKOCMU, Mo sma nosepxHocmsb eBolnyKAad. Ecau noeepxnocme DM noa- 
4a, MO OHA AUOO 3AaMKHYMAA BolnYyKAAA noBepxHOcmMb, AUOO OeCKOHELNAA Bol- 
nyKAaA noeepxHocmb. 

: Teopema 6. IJ]oeepxHocmb oepanuvennoti eHewHetl KPUBUSHbL, AOKAAbHO 

usomempu4inasl naockocmu, umeem ODoluHOe OAR paséepmblearoujuxca nobepxHo- 
mMetl CMPOeHUe C NPAMOAUHELUHOLMU OOPASYIOWUMU WU CMayUOKApHOl KACAMeAbHOL 
AOCKOCMbIO BO0Ab Kado OOpasyowet. Ecau noeepxHocmb "oAKasA, mo Ona 
UAUHOPUYeECKAA. 


Tloerynu.i0 
26 XII 1955 


UHMTHPOBAHHAA JIUTEPATYPA 


A, By Thomo pe mos, JAH, 89,.\Ne 3 (1953). - 2 A. 1B. Tloropeaos, JAH, 
11, Ne 4 (1956), 2A. DW. Anexcaugzpos, JAH, 60, Ne 9 (1948). 
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dessins: Akayemun PASE CEC? 
1956. Tom 111, Ne 5d 


ae 
Il. B. CAJIEXOB 


‘(0 HOPME JIAHEAHOrTO ®YHKLMOHAJIA B MPOCTPAHCTBE OPJINYA 
HW OB OJHOM BHYTPEHHEM XAPAKTEPHCTHKE [IPOCTPAHCTBA &; 


(ITpedcmaeaeno axademuxom A. H. Koamoeoposoim 11 VII 1956) 
Ilyctb p(u) (u> 0) —HeyOpiBatonjad HelpepbiIBHad cmpaBa (by HKnMS,! 
VOBJIETBOPAIONAA yCJIOBAAM 


lim p(uye= 0; lint (a) =o. 
u++0 > a 


Ilyctb 
q(v) = sup f. 


Pp (t)<v 
®yukuuu M(u) uv N(v), ompefsemeHHble paBeHcTBaMu 


| 


|u| : 
M(u) = { piydt; N@=\ Mae, 


ou OR 


HasbiBaioT N’-pyHKUHAMH, JONOMHUTebHbIMH Jipyr kK Apyry uo TOury. Uepes 
Lu u Ly 6yyemM o603Ha4aTb, Kak OOBIIHO, mpocrpauctspa Opwsuua dyHkuui 
OlpeeJIeHHbIX Ha MHOKecTBe G KOHCYHOMePHOrO eBKJIHAOBa MpocTrpaHctTsa (1 

(cM. Tak>Ke (?,°)). 


PaccMoTpuM JIMHelinbIe (yHKUMOHaTbI /(u) Ha mpocrpaucrpe Ly, ony 
cKaloulve lpejcTaBseHHe 


i (u) = (u, 0) = \ u (x) v (x) dx, al 


G 


rye v (x) € Ly. Kak M3BeCTHO, HOpMa JHHeliHOoro (byHKUMOHaa He copnajaey 
« HOopMoH (byHKuuH v(x). Ilycrp 


[2 (x) ly = 2 (0) EI. 
DyHkuHoHal k(v) yoBerBopseT (*) HepaBeHcTBy 
L<R(a) <2: 


B cayyae, Kora mpocrpancrBo Opsuya—sto Ly, yHkuHoHad k (2) 
MIpHHUMaeT NOCTOAHHOe 3HayeHHe pll? gil4, 

EcrTecTBeHHO BOSHHKaeT MBICJIb O TOM, 4YTO (yHKUHOHaT k (v) lpwuuMae? 
MOCTOAHHOe 3HayeHve UM Jia suOOoro mpocTpancTBa Opsmua. Ilo cyulecTBy 
Takoe MpeqooAKeHHe BbICKasaHO B craTbe M. A. Kpacnocesbckoro 4 
A. B. Pyrunxoro (%). OkasbiBaerca, 4To 9TO MpenosmoxKeHHeE HeEBePpHO — T10- 
CTOAHCTBO (PyHKUMOHasa k(V) OKa3sbIBaeTCA XapakTepucTHyecKuM CBOLCTBOM 
mpocrpanctsa Lp. 

Uccneqonanne (byHkuMoHasa k(v) CocraBAeT OCHOBHOe coyep2KaHHe Ha- 
CTOAMEH 3aMeTKH. OTMeETHM, 4TO 3HaHMe CBOlicTB 9TOrO (pyHKUMOHaVa cyuect- 
BeHHO TpH M3yYeHHH JIMHeHHbIX MHTerpasbHbIX ONepaTopos, elicTByIOULAy 
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mpoctpanctse Opsuya (*,°). J[en0 B TOM, ¥TO IIpH oNeHKe HOpM MHTerpaJib- 
IX ONe€paTOPOB NPHXOAMTCH YUHTbIBATD OMCHKH HOPM JIMHeMHEIX (byHKUHO- 
JOB, JOMycKatoulMX MNTerpabHoe rpeycrapsenne (1)y a (cbakruuecky 
AeTCA OWCHHBaTb JIMUIb HOPMbI COOTBETCTBYIOWUX (pynKunit. 


a 
1. Teopema 1. Cywecmeyiom npocmpaxcmea Opauua Ly, Oaa Komo- 
IX sHaueHUA PYHKYUOHAAA k(v) NOAKOCMo1O BanoaNsIOM UNMepear (1, 2). 
JloKa3aTesbcTBO TPOBOAMTCA 10 caeqyloulemy uviany. BBogatca B pac- 
oTpeHue (yHKIHH 
o 
(8, -ecan 4 © Gy 


tg (%) = = 
at) 0, ecm x €G,, 


muem M1! (1/mes G;) = 8. Satem Koncrpyupyiored Takue sHelinbie pyHK- 
Hab 1’ (u) = (u, v’) ul’ (u) = (u, v’), aro 


RO) <a 


NT IMB) < 200). 


Honaran M(u)=(1+/u|)In(1+|u|)—|u] a serancnia gna 9toro 


yuaA 3HavYVeHHe 
BM‘ [M (8)]/M (8) 


mu 8—-0 u Boo, Nomyyaem, uTO cpequ 3HayeHHi R(v) ecTbh YMCA, CKOJb 
OHO OM3KHe K | H 2. SaBeplieHHe OKa3aTeJIbCTBa TEOPeMbI 3aKJIOUaeTCA 
MpOBepKe HelIpepbIBHOCTH (yHKWHOHaJIa k(v). SamMeTHM, YTO IPH WOKa3a- 
IbCTBe TEOPeMbI ObIJIO HCIHOJIb30BaHO ABHO€ BbIpayKeHHe HOPMbl XapakTepHi- 
qyeckoH (pyHKWHH, HaliqeHHoe B (°). 

2. Tosopat (1), uro dynKxuHa M(u) yyopnerBopser A,-ycnopuio mpu 
IbIUHX U, eCJIM HalyTcA Takue uHMCNa Rk UW Up, ATO 


M (2u) < RM (u) (2) 


Wu >U,. Ecau mpu HeKoTopoM & HepaBeHcTBo (2) BbINOJHAeTCA TPH BCex 
TO, ropopaT, utTo M (uw) yqosnerBopset A,-ycoBHio BCIOy. 

~@®ynkuna M (u) = (1+ ]u)|)In(1 + |u|)—|u|, ucnoms0Bannaa pu jJo- 
3aTeJIbCTBe TeopembI 1, yyoBeTBopseT A,-ycOBHIO pH OObUWIMX Uu. 
Oxkas3pipaeTca, uTO yTBepxKJeHHe Teopembl | He HMeeT mecta, ecu u M (u) 
N (v) ynosnetBopsiot A,-ycJI0BHto. 

Hye vcnoub3yloTca oO03HadeHHa: 


o, =| Miu (s)ldx; 9, =\ Nlo(a)lde (w(x) Lis 0 (x) ELM: 


G G 


Teopema 2. Iycmo M(u) u N(v) yooeremeopsiom A,-ycaoeuto ecwoy, 
u mesG = oo, unlu npu Gonoulux u, ecau mesG<oo. Toeda 


k(v)>1l+o>1, 


min fae \ N {sign u (x) p[|u(x)|]}dx; int ( M {sign v (x) [| v (x) | }} dx}. 

Pu=le Py=1s 
B (*) na cayyal mpocrpancTs Op.muya o6o6mleHO H3BecTHOe HepaBeHCTBO 
pflepa fia mpoctpaucts Ly. TloKa3ano, 4To AA yHKUMH H3 MpocTpaHcTs 
Mua BbIMOJHAeTCA HepaBeHCTBO 


(u(x) 0 (2) de] <[u (late (ely (w(x) Lig 0 (2) EL). 
\ 
‘AH, rv. 144, Ne 5 
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Teopema 2. MosBoJIseT AIM HEKOTOPBIX KsaccoB MpoctpaHcTB Op.mua 1 
JIYYMTb Gosee TOUHOe HepaBeHCTBO. 

Teopema 3. JTycmo M(u) u N(v) yooesemeopatom A,-ycaoeuto ecto 
ecau mesG= co, WAU npu OorowmuUx u, ecau mesG<oo. Toeda ume 
mecmo Hepasencmeo 


(u(x) oe) dx) <; 4 u(x) (xy (U(x) ELg 0%) EL), 


2 : 


20e « onpedeneno dopmyaot (3). 

3. Tlepeiiqem K paccmoTpeHuio TeX pocrpaHcTB Opvsimua, JIA KOTOPE 
k(v) = const. 

Teopema 4. /Tycme K(v) =const u mesG = oo. Toeda 


M (u) = cu’, 
20@ FIs 4 
Teopema 5. /ycme k(v) =const u mes G = Ey: Toeda nf 


U > Uy 

M (u) = cur (7 41; 
20e 

M (uo) = max {N [p (s)];. 8}. 
Teopema 4 o3HauaeT, UTO paBeHcTBO k (Vv) = const ecTh XapakTepucTuyeckt 
cBolicTBo mpocTpaHcTBa Ly, B ciryuae mes G = oo. : 
Ecm mesG< co, To uspecruo (1,8), uro mpocrpanctso Ly u30Mophi 
JOOOMY TpocTpaHcTBy Cue rye M,(u) — mo6an N’-cyHKuua, IpMHuMarolle 
pH Oobuux u Te %#*e 3Havenua, uro u M(u). Tlostomy B ycs0BHe 


Teopembi 5 mpoctpauctso Ly, u3omoptbuo mpocrpauctsy L,. Takum o6pa30ol 
HB culyyae mes G<( oo paBeHcTBO A(v) = const MOXHO paCCMaTPHBaTb Ké 
XapaKTepHcTHyecKoe CBOHCTBO MpocTpaHctTBa L,. | 
Tlopegenue cbyHxuun M (u) B untTeppase (0, uo) B cayuae ecm mesG<o 
ABTOPY BLIACHHTb He yjaJlocb. 
HalijeHHble HaMH jOKa3aTesbcTBa TeopemM 4 u 5 BecbMa PPOMO3 AK} 
Moi oTMeTHM 3j[eCb OHO MpoMexKyTOUHOe yTBep»xXeHHe, KoTOpoe mpescTal 
JIfeT, KAK HAM Ka?KeTCA, CAMOCTOATEJIbHbIN HHTepec. f 
Teopema 6. Cuedyiwue uemoipe ymeepxcOeHUA dKBUCAACHMAODL. 


1. k(v) =k. 
2. Hs \ M{u(x)|dx =1 caedyem | u(x) Im =k. 
G 
ee 2 \ N [vo (x)] dx = 1 caedyem |v (x) |m =. 
G | 
4. Coeokynnocme dyxKyuii u(x)€Ly, Oat Komopolx bs cosnadag 
c wapom paduyca k 6 npocmpancmee Ly. 


ABtop BbIpaxkaet Olarogapiocts M. A. Kpacuocenpcxomy, C. IT. Kpeiit 
uv A. H. Koumoroposy 3a BHHMaHve HM COBeTHI. 


Boponexckuit Ilocrynuso | 
rocyapcTBeHHbIt yYHHuBepcuTer 18 VI 1956 Wf 


HUTHPOBAHHAS JIUTEPATYPA 


7 W. Orlicz, Bull. unter. del’Acad. Pol., ser. A; Cracovie(1932). 2 A. 3urmy iH 
Tpuronomerpnueckne pagp, M.—JI., 1939. 3M. A. Kpacuoceabexui, Sam 
Pyruuxku it. Tp. cemunapa no @yHKyHoHambH. anamsy, B. 1, Boponex (1956)... “4 
KpacHocenbcxkuH, SF. B. Pytuuxkn i, JAH, 85, Nol (1952). © A. Zaan® 
Ann. of Math., 47, Ne 4 (1946). 
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Jlorzayn Akagwemuu nayrx CCCP 
1956. Tom 1411, Ne 5 


MATEMATHKA 


B. H. COBOJIEB 


O PACHJENJIEHHM JIAHEMHbIX ONEPATOPOB 


(ITpedcmasaexo axademuxom A. H. Koamoeoposeim 12 VII 1956) 


B nekoroppix paGorax M. A. Kpacnocespckoro no TeopHH HeHHelHbIX 
@paTOPOB CYLLECTBEHHO HCHOJIb3yeTCA BOSMOMKHOCTH pacijelieHuA JuHeHHOrO 
paTopa B MponsBeyenve [ByX B3aHMHO COMpsKEHHBIX onepatopos. Ipx 
om M. A. Kpacnocempckuli qoKa3auI, uTO JIMHeMHBIt ENED A, ompeze- 
HHbIM Ha L,(G) * co sHayeHuamu B L,(G), p>2,pttgi= ai HW yOB- 
Bop stom yCJIOBHAM: 

a“) onepatop A B Ls caMoconps>KeHHBIt HM MTOQJIOKUTCbHBIL; 

8) A ABJHeTCA TakxKe HeMpepbIBHBIM OlepaTopoM, JelicrByiomluM u3 Ly, B 


P| <n<4 p,i+4q,'=1, Moxer OpiTb mpescTaBuieH B BHe 


) A= DB. 
e B yelctsyer uz Le B Ly. 
| Ecam onepatop A BnowHe HellpepbipeH, To B TakxKe BIOJIHe HeMpepbIBHbIt” 
lepaTop. 

B tot xe padote M. A. KpacnocescKuM Obl MocTaBsIeH BOIIpoc 0 BO3-- 
MKHOCTH OCBOOOKJeHUA OT ycuoBHsA B. ; 

| M. M. Baiin6epr B paGote (2) qa Culy¥ast BUOMHE HelpepbIBHorO ofllepa- 
pa jjaJl Ha 9TOT BOMPOC NOJIOKUTEIbHbIN OTBET, JOKA3aB COOTBETCTBYIOMLYIO © 
pemy. IIpu strom on Jorlycka, uro onmepaTop A MoOxKeT HMeTb KOHEUHOE - 
CO OTPHUaTeJIbHbIX COOCTBCHHBIX 3HayeHHH. 

B uactosmei sameTKe pesyabTatT M. A. KpacuocespceKoro o6o06mlaetcs 
6oslee IWHPOKHH Kylacc [pocTpaHcTB 6e3 MpeANOOxXeHHH O BHIMOJIHeHHK 
opus 8) H O MOMHOM HellpepbiBHOcTH onepaTopa A. J{oKa3aTebCTBO OCHO- 
BaeTCA Ha HJeAX TEOPHH MOWyyNOpAOYeHHBIX MpocTpaHcrs. 

1. Ilyctb E —6anaxoso mpocTpaHcTBO Takoe, 4TO 


E*>HDE, 


E* — mpocrpauctso, conpsxenHoec £, u H —ruspOepToBo MpocTpaHcTBo.. 
1M 9TOM MbI IipeyiouaraeM, uTO HMeeT MECTO He TOJIbKO TeOpeTHKO-MHOXK ect~ 
{HOC BKJIIOUeCHHe, HO HW COrlacOBaHHOCTb HOpM, T. e. 


| <al xia, *X'EH; ll <6 xle, logs: (1) 


H xscwyy mnotHo B E* B cMpICcue METPHKH 9TOrO MpocTpalcTBa M_4TO, 
im uepes {x, y} OOo3HayeHO 3HayeHHe JIMHeHHOrOo (pyHKUMOHaa y€ E* na 
emeute x € FE, To Aa cayuad Korya y EH, 


{X, y} = (x, y), (2) 


(x, y) -— CKaJIsipHoe MpovsBeyeHHe 3JIeMeHTOB Mpoctpauctsa /7. 
‘Tipumepom upocrpanctsa E Moxker CilyKWTb MpocTpancTBo Ly, upH p > 2. 


* G — u3MepHMOe MHOXKECTBO N-MepHOTO eBKJINTOBa Saale © KOHEdHOH MepoH.- 
aybHeHmem BéecTo L(G) Mb 6yaeM nucaTb mpocto L, 
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Tlyctp A €(E*->E), 7. e. A—smMuetupi onepatop, onpeseweHHEm 8 
E* co 3nauenuamu B E. Tak Kak oOmacTb 3HaueHHii onepaTopa A BKJI0UeR 
B OOaCTb ero OllpeseseHHA, TO MMeloT cmbIC onepatoppr A?, A? u T. J 
vu ecuw B—ypyro# omepatop us (E*-»£), TO HMeroT CMBICJ OlepaTop: 
AB, AA? u 7. O. 

Onepatop A €(E*-—+E) 6yqem Ha3bIBaTb CaMOCONpPxXKeHHBIM, CCH Ml 
mo6px x H YEE 


{Ax, y= {Ay, x}. 


BeaKuit caMocompsxkeHHBI onepatop A€(E*—£) nopomaer orpann 
HeHHbI WH CHMMeTPHUHbIN OvIMHeHHDIM PyHKUMOHA 


A (x, y) = {Ax, y}, 

olpefenenHbpl Ha E”. : 

O6paTHo, ecMM aH OFpaHWUeHHBIt CHMMeTpHYeCKHH OuMHeMHbI yuk 

uuonan B(x, y), x, YEE", To on OObuHEIM OOpasoM opoxaeT JIMHeHHBI 
orpaHuuenHbl onepatop B, jeticrpyromui us E* BE, u 


B(x, y) = {Bx, y}. 


Onepatop A € (E*—> E) va30Bem nosoxuTebHEIM, ecm A 0 u {Ax, y} & 
qa Bcex x {x€E*. Coornomenuve A > B o3nauaert, Kak oOprlgHO, uro A — BS 
‘Ouepuguo, utro u3 AS Bu CSD caenyer A+CSB+D, &u ecu @ 
J060e MOMORKUTeNbHOe YHCIO, TO a4 +0 Ana mo6oro onepatopa A > 0. 

Onepatop A €(E£*—> £) MoxHo paccmMaTpHBaTb Tak Ke, KaK onepaTop & 
(H —H). Bynem o603HayaTb 9TOT MocdeqHHH onepaTop uyepes As Toryg 
3amMeuad, UTO {x, y} eCTb HeMpepbiBHad (yHKIMA OT COBOKYMHOCTH MepeMeHHBh 
xX€E, y€E*, uw yurpwaa, uro A Bcioxy muorso BE, nomyyuM, 4TO ycsOBr 
A>0 oxBuBanenTHo ycnosnio A” > 0, uro onepatop A CaMOcomps»xKeH TOP 


M TOJbKO TOrfa, KOra CAaMOCONPAKEH ONepaTop AP, H YTO PaBeHCTBO 
RiA, BC a.) 0 


roe R(A, B, C,...) —Wemoe paluoHalbHoe COOTHOWeHHe MEXKy onepaTopaMh 
QKBMBaJIeHTHO PaBeHCTBY 


RAVER OC Sy, 


3 cKka3aHHoro BBITeKaeT, B YacTHocTH, uTO A2->0 yaa smo6oro cama 
CONpsAxKeHHOTO oNepatopa A €(E*—E£), He paBHoro Hyso. 
2. BosbMeM MOJIOXKUTEbHbIL ‘CAMOCONpPAXKeHHBIM OMepaTop A u paccmorpu 
MOCJI€QOBAaTeIbHOCTbh CAMOCOINPAKECHHBIX OlepaTOPOB 


By = 9, Boas = B, +A Be), fi so ee 


Tlepexoqa kK onepaTopam (By 2, 7=0,1,2,..., Oyqem uMeTb, 4TO OF 
OOpasyl0T MOHOTOHHO BOSpacTatonlyio OCeOBaTeMbHOCTb, OrpaHHyeHHy, 
eBepxy onepatopom A (°). Ho m torga onepatopst (Bn)? TaKxKe obpasyidh 
MOHOTOHHO BOspacTalollly!0 OrpaHHueHHy!O CBepxy MOCNeOBaTeIbHOCTb, HM AG 
9TOMY CYeCTByeT : 


lim {Bix, x} = A (x), 


nh->oo 
a CJI€QOBATeJIbHO, cyilecTByeT 
lim {Bnx, y) =A (x, y), 

n-o 


rae A (x, y) — orpanHueHHBtit cumMetpuueckn Ousnnelinnili (pyHKUHOHAI. 
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Tak Kak Jaa x, y@H 


dim (Be x; Y) = (Ax, y), 


A (x, y) = {Ax, y) 
roy Ha E", u, cmeqopatewbuo: ¢ 


lim {Br x, y} = {Ax, y}. (3) 


PaccMoTpuM Temepb YHCJIOBylo MOceqoBaTesbHOcTA {B,x, y} qua xEH w 
€£*. HecaoxHpili nmogcuer noKa3biBaeT, TO 


[Bax 931 <All ley les 
aHaJIOrHyHo, 
|{Bax, y}—{Bmx, y}|<] xls (Bn — Bm)? y, y}]'. 
Ho 43 HepaBeHcTBa 
pkey pV eta 5p 
: dopmyupt (3) nomysaem 


: ({Bn— Bm)? y, y} 0, m,n—-oe, 


-TaKHM OOpa30m yOexKaemMca, YTO CyILeCTByeT 


hom Bvt) = Diya * Clay CE 
no 


@yukunouan B(x, y) — orpanuueHHbl OusMHeHHbIH (yHKUHOHAa, H, cile- 
BaTeJIbHO: 


nh Bava Wx) ke bao H., 
no 


Bier yi 


lim {Bax, y} = ((A¥)" x, y), 
n—->o 


bl Mostyyaem, uto (A”) € (H > E**). Kak oneparop u3 (H — E**) 6yzew 
osHauatp (A”)'? uepes B. Torga B* €(E***—>H). 
Meyer, 2G , * GH, |x—~x,|..—>0. Tak kak 


AXxn oeS A’ x, = eye CAN ice = BB" xn, 


B lipejese OyqeM UMeTb Aa m06oro x € E* 
Ax= BB x 


Msi nowyuumM TakHM OOpa3om CJleqyloulylo Teopemy. 

Teopema. Bcakuti nonoswcumerbnolii camoconpssKennolu onepamop 
5 (E* > E), 20e E ydoeaemeopsem YKa3AQHHblm é6blLUe YCACBUAM, Umeern 
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paciwupenue, Ociicmeyrowee us E*** @ E**. Smo pacwuuperue moocem Ovum 
npedcmaereno 6 6U08 
A = BB". 


2de B* €(E*** +H) u BE(H->E"*). 

Ecau mpocrpaucrso E peduexcusuo, TO A = A. 

B yactHom cyyyae E=Ly, p>>2, MbI OJydaeM yCHJIeHHe pesyJIbTaTe 
M. A. Kpacuocespexkoro. 


Ilocrynuso 


Boponexckul 
18 VI 1956 


rocyapcTBeHHbIit yHHBepcuTeT 


UMTHMPOBAHHAA JIMTEPATYPA 


1M. A. Kpacuoceapcxuh, JAH, 82, Ne 3 (1952). 27M. M. Batuo6ep 
JUAH, 100, Ne 5 (1955). 2 JI. A. JlIwoctrepunx, B. YW. Co60neB, Onementsl py 
4S{HOHAaMbHOrO aHamu3a, M.—JI., 1951. 
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Jloxkaaymn Akanemun Hayk CCCP 
1956. Tom 141, Ne 5 r 


’ MATEMATHKA 


A. ®. THMAH 


OBOBLIEHWE OJHOH TEOPEMbI CTOHA 


(iTpedcmaeaeno axademuxom A. H. Koamoeoposcim 12 VII 1956) 


_ PaccmoTpuM wekoTopoe perysapHoe TomoulorMyecKoe upocrpancTBo G 

AIPOH3SBOJIbHYIO 3afaHHy!IO Ha HeM BelllecrBeHHylo (byuKuHio f(x). Uepes 
a({) (coorgercrBeHHo, G* (f)) Gyqem O6osHa¥aTb No_MpocrpancTBo Tex TO¥eK 
EG, quia KoTOpEIX f (x) >a (cooTBercTBeHHO, f (x) <a), a Vepe3 Ay) =a, (f) Koo — 
MKHIOIO FpaHb BCeX UHC A, WIA KOTOPHIX Gy (f) 6UKOMMAaKTHO. 

B sroli 3sameTKe yCTaHaBJIMBaeTCaA OHA TeopeMa alllipoKcumMalluu, mpex- 
‘aBMIAOlan CoCo OOoOuleHHe H3BeCTHOM Teopembr CToHa (1), oKasaHHoL 
Id TOTO cCJly¥ad, Kora G—OuKOMMaKTHOe pocrpaHcTBo (cM. TakxKe (2)). 

Teopema. J]ycmo G— peeyaapnoe monoaoeuueckoe npocmpaxcmeo u 
'— cemelicméo 6CEX O2PAHULeHHOlX U NeNpepoleHvlX HA HEM BeCLECMBCHHOLX 
yuKyutt f (x), O6AadaIOLWUX Mem Cceoticmeom, UMO AAA 106020 OeticmeumeArbHozo 
iClA A, 3A UCKALeEHUeEM, OolMb mMoIceM, HeKOMOpOed OOHOeO, KaKOe-NUbO 
3 OBYX noOnpocmpancme Ga (f) uau G* (f) 6ukomnakmuo *, Ecau D—uacmo M, 
PAZYIOLAA OMHOCUMEALHO OObLUHDIX ONepauUl CAOMeHUA U YMHOCeHUA 
YHKYULL AAeeOpau4tecKoe KOAbLO, 6 KOMOpPOe BXOOAM BCe KOHCMAaHNMe U OAA 
06b1x OByx moueK xX, xX, HynKyua f(x), npuxumarwlwan 6 HUX pasHole 
Q4eHUA, OMAULHOIE OM Ay (f), MO 6 CmbICAe paBHomepHol cxoOUmocmu Ha G 
meticmeo D ecwdy naomuHo 6 IR. 

IIpu qoKa3aTeJIbCTBe MbI BOCIIOJIb3YeMCA TEM OOCTOATEJIBCTBOM, UTO, eCJIH 
‘KHe-IH60 Be OrpaHuyeHHble Ha G cbyHKuHH f,(x) HW f2(X) CyTb Mpeyemr 
BHOMepHO CXOJAMIMXCA ToceqOBaTebHOcTeH dyHkuMH U3 D, TO 9sTHM 
€ CBOHCTBOM OOJlajqaloT (PyHKWHH 


max {fi (x), f2(x)}, min {fi (x), fe (*)}- 


‘O 3aAMeUAaHHe MO3BOIACT YCTAHOBUTb CJIeYIOULy!IO JIeEMMy. 

Jlemma 1. Jaa aw6olx Osyx mo4uek xX, U X_ Npocmpaucmea G cyusecmeyem 
M gynxyun f* (x) co ceoticmeamu: 1) f* (x) <1 ecwody na G; 2) PF (1) = ff 
noOnpocmpancmeo Gy (f*) 6uKomnakmHo u He Codepmcum Xy; 4) f(x) ecm 
e0eA paseHomepHo cxoOsuyelicA nocaedosameronocmu ynKyull us D. 

Tlo yenopuio, BD cymecrsyer pyukuua f (x) Takas, ¥TO f (X2) Af (%1) FQ (/)- 
33 OFpaHHyeHuA OOMLHOCTH MOXHO CUNTAaTD, YTO dy (f) =O uf (*2) >. 
mu f (x,)<(0, TO mpH yoctaTouHO Majom ¢>>0 f(x;)-+e<0. Tak kak 
x) EM, TO ay) (f) coBnayaeT c BepxXHeH rpaHbio Bcex YMCe A, ary eile at 
(f) 6ukomnaxtTuo. Ilostomy G * (f) 6uKommaKTHO, a ecaH & (x) = ae FTO 
KoMMaKkTHO H G,(¢). Kpome Toro, ¢(x,)=1, MockonbKy ¢9(x,)<0, To 
HKUMA 


[* (x) = min {7 (x), 1} 


OBJIETBOPAeT BC€EM YCJIOBHAM JICMMBI. 


* TlycToe MHOKeCTBO CUHTaeTCA ONKOMMAKTHDIM. 
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PaccmorpuM Tor cyyai, Kora f (%1) > f (x2) > 0. BosbMem Now0%KUTeJIBHO 
yucno ¢<f (%1) —f(%2), 4 HycTb 
_. J) =S Ms) —* 
Bas Daas o> RS ye 


Ouesnquo, ITO Gy (¢) OuKomMaKTHO. CueqoBaTesbHO, pyHKuuAa f* (x) yqOBuer| 
BOPHeT BCCEM YCJIOBHAM JICMMBI. 
Ilyctb Tenepb 0<f (%1) <Cf (%2). OyHkunu 


F (x) = min {f (x1) —f (x), 0}, (x) = min {7 (x), fF (%)3 | 


YNOBETBOPAIOT yCJIOBHIO 4) semMbI 1. CreqoBaTeJIbHO, 3TOMy yCJOBHIO yO 
JIeTBOpAeT TakxKe WH CbyHKUMA 


b (x) =F (x) + O(). 


Ho (x) = fF (xa)s (xe) = 2f (x1) — f (4a) <f (xi) = ¥ (a1). _Kpome toro, mH 
BHHO, UTO ecuM e<( f(x), TO G.(v) CG. (f). CreqoBaTembHO, ap () <b 
MoxHo yOequTbCA B TOM, UTO HepaBeHCTBO Gy (‘») << 0 HeBosMo2xkHO. B npoTHBHey 
ciyyae CyllecTBoBaIo Obl Takoe ¢>>0, uTo G_.(?) Oplio Obl OMKOMMAKTHOK 
Ho Tak Kak (x) =f (x) Betony, rae f(x) <f(%), TO, B CHJY pa3OxKeHn! 


G—e (Y) = Gy (xy (Ge (9) + a? (f)-G_.(®), 


MbI HMeJIM Obl, 4TO TIEpeceqeHHe 


G™ (f).G(f) = GF UF.) 


OHKOMMAKTHO, HW CTaJIO ObITb, OHMKOMMAKTHBIM ObIJIO OBI 


GF) (f) = GF). (f) OE (f)-G_a(P), 


4YTO IIPOTHBOPeYHT PaBeHCTBY Qy (f) = 0. 
TakuM oOpasom, dy (?)=0. Tosromy, paccyxygaa qua 0 (x) ananorHaHt 
TOMY, KaK B Iipej[bljlyilem culyyae quia f(x), Mbl CMO%KeM YyKa3aTb *yHKUHE 
f* (x), YHOBNeTBOpAIOULYIO BCeEM YCJIOBHAM JI@MMBI. 
Jlemma 2. J[na sw602e0 3amkKymoeo mnoocecmea MCG u mouku xii 
emy He npuxadsencauell, cyujecmeyem 6 IN dyxKyua F* (x) co ceolicmeam 
1) O< F* (x) < 1 ectody na G; 2) F* (x) = 1 ecwody @ HeKomopoti oxpecmnocmu 3} 
3) F* (x) =0 ecrody na M; 4) F*(x) ecmo npedenr pasnomepHo cxodauetic} 
nocaedosamerbnocmu gyxKyuti us D,. 
Aaa x; M mo6oh Toukn x,€M mpl moxem ykasaTb (dbyuKunio f* (xi 
YAOBJICTBOPAIOULYIO BCeM YCJIOBHAM semMbI 1. B cuay perysapHocTu mpé 
cTpanctpa G dyHkuua f*(x) OTpHilaTebHa B HeKOTOpoOi oOKpecTHocTH xi} 
Kpome Toro, f* (x) <0 qa Bcex x, NpHHaqexaMux MHOmecTBY [G — Gy (f*)] Mi 
PaccmaTpuBas Tellepb J06yl0 TOUKY x) OHKOMMAaKTHOTO mpocrpanctsa MG, (f*} 
MbI MO2KEM IIPHMeHHTb Jiemmy | K Heli HK x, u Hafitu byHKuMo fo (x), yOBeTBOl 
PAIOWLYIO BCEM YCJIOBHAM 9TOH sJemMMbI. IIpu strom i (x)<<0 B HeKkoTopaq 
OKpecTHOCTH xX. M3 nomyyennoli Aa Bcex xX) € MG, (f") cucrempr oKpecrHocTeé : 
MBI BbIJ{€J ACM KOHEYHOe NOKPbiTHe MHOxecTBa MG, (f*). Ecan i (Mkaones i (x) -] 


cucTema (PYHKUMH, COOTBETCTBYIOMMX BbIOpaHHoli cucTeme oKpecruoctelt u yO! 
JIETBOPAIONINX eMMe 1, TO byHKUHA 


Y (x) min (7°09), wees tees 


YAeT OOaqaTb cBolicTBamu: 1) Y* (x) <1; 2) v*(x,)=1; 3) . 
a M. Ocraeren paccmotpetb pyaennio ) 9" (%1) = 1; 3) 8%) <0 Betony 


@" (x) = max {$" (x), 0} 
ANA HEKOTOPOTO MOOKUTeMbHOTO ¢< 1, MOMb3yACb perydJAPHOCTbIO. MIpo- 


(TpanctBa G, BbiOpaTb OKPeCTHOCTh TOUKH x,, B KOTOpoly ®*(x)>1—e. 
orga PyHKWHA 


F* (x) = min {@* (x), 1 —} 


1—e 


YyYCT YOBJIETBOPATb BCe€M YCJIOBHAM JIEMMbI 2. 

JlemMMa 2 TIpHBOg_UT K culeqyrollemMy yTBep2KjeHHIO. 

Jlemma 3. JIycmp M u Q— 06a npouséeoarbHolx 3aMKHYMbLX MHODICeECMEA: 
G, us Komopolx no Kpatinelti mepe OOHO sABARemcA OuKOMNAaKMHoIM Nod- 
pocmparncmeom Toeda @ IN cywecmeyem gynKkyusn fy (x) co ceoticmeamu: 
9 < fo(x) <1 eciody na G; 2) fo(x) =0 Oana ecex x.usa_ M;.3). fo(x) = 1 
lan ecex x u3 Q; 4) fo (x) ecm npedern paeHomepno cxodstueticA nocAaedoesamerd- 
ocmu dbynkyutt uz D. 
_ Vs aemmer 3 nemocpeyctBenno Novyuaem JoKasaTenberBo Teopempl. Ilycrb- 
(x)— moOaa dyHKuua u3 IN. [na yyoOcrBa nomaraem, urTo inf f(x) =0, 

x€G 


epi) = MH IIpH H€KOTOPOM HaTypaJIbHOM M pacCCMaTPpHBaeM MHOXKECTBA. 

k a 

3” (f) u G ul 

Tt hk (f). M3 ycnopua Teopembl culeqyeT, UTO Jia Bcex k, Kpome, 
nh 


h 
bITb MOXKET, OHOTO, Nycth R=&y, OHO U3 TOAMpocrpaucTs G"” (f) vam 


Z», (f) Oukomnaxtuo. IosTomy, B cusy JemMbI 3, cyuwecrByer pyHKuMA fp (x) EON, 


k 
Onaqatonad cBotictpamu: 1) O<fn(x)<1; 2) fr(x) =0 Beway na G" (f); 
3) r(x) =1 Bewony Ha Gazi (f); 4) fe(*) eCTh Mpegesl paBHoMepHO CxOmA- 


melicd MocmeqopaTembHocTH dyHKuHH uz D, Ouepnquo, TO mocmeqHemMy” 
H3 9THX CBOHCTB OyyeT YOBJeTBOPATb H PyHKUMA 


, Fa(x)= >) fa(x), 


R=1 
k+#Ro 


Wik KOTOPOH Tipu Bcex x EG 


f 9 

: | Fax) FX) 1 <5. 

B cuay MpovsBouIbHOCTH nm TeopeMa JlOKa3aHa. 

8B ycuoBun TeopeMbl MpeqMouaraetca, YTO JA MOOIX ABYX TOYeK Xy  Xz- 
B D cymecrsyer (pyHkuna f(x), MpHHuMaioujad B HHX paSHble 3HadeHHA,. 
OTIMUHBIC OT Ap (f). Ouesuquo, YTO JjaHHoe TpeSoBaHHe, KOTOpOe, Korga G 
OWKOMMaKTHO, CBOAMTCA K CYIeCTBOBaHHIO (pyHKIHH f (x) €D, mpuuunmaronert 
B TOUKaX xX, HU X»_ pas/IMUHbIe KOHeYHbIe 3HayeHHA, B OOUeM ClyYae [Is 
CMpaBeyIMBoOcTH TeopeMbI HeOOXOAUMO. Iro cuefyeT H3 Toro YTO, eC G ue- 
6MKOMMaKTHO, TO qua mo6oH tbyHKuHH fy(x)EIMN ay (f) >— oo, H PyHKunA. 
fo (x) EM, pat KoTOPOH [fo (%1) — 4 (Fo)] [fo (%¥2)—4o (fo)] + 0 (ecu G — Heorpa- 
HMUeHHOe KOHEUHOMepHOe MpOcTpaHcTBO C JaHHOH MeTPHKOli p(x, y), TO TakoH: 


6yeT, Halipumep, (PyHKUHA fo (x) = Oren): HMEIOULaA A (fo) = 0), He MOET 


ObiTb MpesesoM paBHoMepHo cxojauelicA Ha G MocJeOBaTebHOCTA (pyHKUMH 
fn (x) EM, ecum upu mo6om n>1 fn (%1) = 40 (fn). 
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Uacrubim cly¥aeM JOKa3aHHOH TeOPeMbI ABJIAeTCA YTBeEPAKeHHe: 

Jan stoobou oepanurennol Henpepolenot dynkyuu f (x1,..+, Xm), SA0AHHOL 
“60 6CEM M-mepHoM npocmpancmee Em nepeMeHHolX xX4,...,Xm, OAA KOMOpPO 
(or, . cay Bn) eC pe xe+t... +45, 00, cyuecmeyem nocaedoeamensxocm 
-NenpepoleHolx Ha ecem Em npasuabHolx payuonaronelx Opobett 


ny tm 
k Rm 
: > vf EE hm*l* eee 
a=0 Ry, 0 
Rags lin (X%1,.-) Xm) = 5 


m 
» Bie as wane a at 


ob nadanuux mem ceoticmeom, umo 


sup YT Mayne vo Mil — tg co tig, (tate ae 
OL XK re00 HCO 
npu HeOepaHUUeHHOM GO3PACMAHUU My,..., Mm. Caywati m=1 nodpobHé, 
uccaedoean 6 (°). 
J{HemponmerpoBckHit rocyapcTBeHHbIii . yHHBepCHTeT Ilocrynuso 
um. 300-metua BoccoequHenua YxKpanubl c Poccueli 29 XI 1955 


UMTUPOBAHHASA JIUTEPATYPA 


1M. Stone, Trans. Am. Math. Soc.,41, 375 (1937) 2H. M. Tenpgang, 7. A. 
Paitxos,Il. E. Ulu aos, Yen. marem. nayx, 1, 2(12) (1946). %C. H. Bepuomreun, 
QKCTPeMaJIbHbIe CBOMCTBA MOTMHOMOB, 1937. 


Jtoxzaygn Akagemun naysk CCCP 
1956. Tom 111, Ne 5 


MATEMATHKA 


XAH XEH OH 


‘O HEKOTOPBIX KJIACCAX TONOJIOTHYECKHX MPOCTPAHCTB 
(ITpedcmasaeno axademuxom IT. C. Aaekcandposeim 12 VII 1956) 


Kak us3pecrHo (cm. (4), crp. 76; (?), erp. 175) B mo6om merpuyeckom 
pocrpanctrse P mpH a=W, Bce cmeqyroulve wWecTb CBOLCTB 2KBUBaJICHTHbI 
lex y coool: 

1. Bec npoctpaucTBa P MeHbile 4eM a. 

2. Beakax BNOWHeE YHOpAROYeHHAaAA NO THY w(a) cucTeMa 
‘ObLBAlWMUX SAMKHYTHIX MHOXKeCTB CTanHoHapHa (cBoOH- 
BO Sa). 

3. BcaKad BNOUHeE yNopagoveHHad M10 THY w(a) cucTeMa 
sO3pacTawWMux 34MKHYTHIX MHOKEeCTB CTanHoHapHa (cBOH- 
‘TBO Se 

4. Bcoakaaw cCHCTeEMa TOMapHo HeNepeceKawMWUXCA OTKPH- 
PRIX MHOMeCCTB HMECT MOMHOCTE<a (OTPHUATe AbHAA 
KCHOMA MOWHOCTH< a). 

5. M3 BeaKOrO OTKPHTOTO MOKPHITHA MOXHO BHIOpaThb 
IOMNOKPHITHE MOM HOCTH<a ([a, ©]-KOMMAaKTHOCTS). 

6. 43 BexKOrO OTKPHITOFO NOKPHITHA MOMULHOCTH a MOKHO 
3bIOpaTb NOANOKPHTHe MEHbWMel MOMHOCTH ([a,a]-KOMNAaKT- 
1OCTb). 

Syecb NOKa3biBaeTCA, UTO BCe YKa3aHHbIe CBOHCTBa TIpH 060M (puKcH- 
OBAHHOM PeryYJAPHOM KapHHaNbHOM YHCe A XKBUBAJICHTHBI MexKy 
2060 BO BCAKOM TOMONOrMYecKOM lpocrpaHctBe kKJiacca TJ, ompesemenue 
<oToporo celivac OyyeT jaHo. 

Ilokpbrrve yy TomouormyecKoro mpocrpaHcTBpa P Has0BeM JOKAABHO 
<a-KpaTHbIM (uu, KopoTKO, La-MOKpbITHeM), eC y Kax%KOH TOUKH x 
qpoctpauctBpa P UMeeTCA OKpecTHOCTb, MepeceKalolllancd MeHee YeM C a 
9e@MeHTaMH noKpbiTua y. Ilo ompeyeenuio, TOMOMOTHYecKkoOe TIpo- 
cTpauHcTBo P npHvagqamexuUuT Kaaccy Ta, CCIM OHO uMeeT Oa3y 
OTKPBITHIX MHOXKECTB, pacafaloulyiocd B CcyMMy MeHee vem a La-m0- 
KpbITHH *. 

Teopema 1. Jaa 6cakoeo peeyAApHoed KAPOUHAAbHOZO 4UCAA a 6 AMbOM 
mononoeuteckom npocmparncmee Kaacca T, 6Ce YKa3AaNHeIe 6 HaXYane tWecmb 
2e0lICMe IKBUCANEHMHL MexHCOY CobodtL. 

Jina jjoKa3aTesbcTBa STO TEOPeMbI HY2KHBI JIMIUb [Be CeqyroulHe JIeMMBI. 

Jlemma 1. Boecakom monoaceuueckom npocmpancmee Kaacca T 4, yOobse- 
meopsuowem ceolicmey 4, ecakoe La-nokpomue umeem motynocmb <a (4uCAO a 
peeyAApHo). 

JloKa3aTesIbCTBO JIEMMbI BeJeTCA C MOMOUIbIO TpaHCPHHUTHON MHAyKUUH. 
[lycrb y— pousBoubHoe La-noKppitue. B nepBom ero aviemeHte I’) (mpesno- 
faraeTCa, UTO IICMCHTbI MOKPITHA 7 3aHyMepoOBaHbl TPpaHCPMHUTHBIMU UHMCJaMy ) 


* BmecTo MOKpbITHHi B 9TOM OMpeeMeHHH MOXKHO OpaTb L ,-CcHCTeMbI OTKPbITHIX MHO2KECTB, 
rak Kak jloOaBIad K KaxKoH Tako L,-cucreme 10 MHOxecTBy P B KayecTBe HOBOTO 
JIEMeHTAa, MbI NOwtyyuM L,-NoKpbiTHe. 
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OepeTcA HeKOTOpad TOUKa X) HM HeEKOTOpad €€ OKPeCTHOCTb Ox) C Io, mepece 
Kaloulaaca MeHee YemM C a auIeMeHTaMM NMOKpbiTHA 7. B aemeuTe Tz, (c Han 
MeHDbIIHM BO3MOXKHbIM HHJ[EKCOM), He TMepeceKalouluMcaA Cc Ox) (eC, KOHEYHO 
Tako 9uemMeHT I’,, cyllecTByeT), OepeTcd HeKOTOPadA MPOM3BOJIbHaA TOUKa 
WM HeKOTOpad ee oKpecTHocTbh Ox,CT4,, Mepecekalollaica MeHee YeM C 
gjleMeHTaMu TloKpbITHA 7. IIpogqomKaa 9TO MocTpoeHve NO HHAYKUMM MM MMes 
B BAY, UTO KapfMHasbHOe YHCNO a peryAPHO, NoNyaHM CHCTeMy MoNapH 
HenlepecekalolllUXCA OTKPbITHIX MHOXKECTB OX, MOMIHOCTH a, CCJIH CAMO IIOKPBITHE } 
YMeeT MOULHOCTb > a. Tak Kak BbINOJHEHO CBOHCTBO 4, TO MOMHOCTb NOKPbITHA 
MeHbIUe YM a,YTO H TpeOOBaJIOCb OKa3zaTb. 

Jlemma 2. Bo ecakom [a, a]-KomnaxkmxHom npocmpancmee ecaxoe L a-noK peli 
mue umeem mowHoCcmb <a (4UCNO a pee2yAAPHO). 

JloKasatTesbcTBO JIeMMbI CuleyeT U3 TOPO, YTO BO BCAKOM [a, a]-KOMMAaKTHON 
TipocrpaHcrTBe s1060e 0603HaYeHHOe MHOKECTBO MOMHOCTH a MMeeT IO KpaHel 
Mepe OfHy TOUKY MowHOrO HakoneHusA (cM. (?), crp. 162). fleticrsutenbHol 
ecu Obl B [a, al-KOMMaKTHOM MIpoctpaHcTBe P cyulecTBoBaso0 La-MOKpbITHe 
MOLLHOCTH > a, TO, B8AB B Kax%OM auiemeHTe I’, 9TOrO NOKPbITHA NO TOUKE X}| 
MbI TOJyuuNH Obl OG6o3HaveHHOe MHoxKecTBO X MomlHocTH >a. Ho orgs 
y TOUKH NOJHOFO HaKOMJIeHHA BCAKOFO OOO3HAYEHHOFO NOAMHOKECTBA MHOKEH 
ctpa X, HMeIOULerO MOILHOCTh a, BCAKad OKPeCTHOCTb MepeceKaslacb Obl He 
MeHee ueM C a 9eMeHTamu [, MoKpbITHA 7, ero He MOKeT OBITb. 

JloKkasaTebcTBO TeopembI | BbITeKaeT H3 TOrO, YTO CIpaBeAJIMBbI TaKkue 
JOruueckHe CyIeOBAHHA MeK]Y HallHMH CBOMCTBaMH: 


Dea 6 


M3 semmM | u 2 BbiTeKaloT Takx%Ke HW HEJOCcTAaloMHve JO NOJIHOH YKBUBaJIeHTHOCT 
cmeqopaHua 4->1 u 6-1. 

CaeyctBue. Ecau npu dukcupoeaxHom peeyaAspHom KapOuHanoHom 
4uche a mononoeuueckoe npocmpaxcmeo P umeem Oasy, pacnadaroiuyrocs 
6 CYMMY MEHEE 4EM A NOKANGHO-KOHELNOIX NOoKpolmUtL (cCucmem), mo ece wecme 
YKQA3QHHOLX 6 HALANE CEOlicmMe IKeUEANEHMHOL. : 

Ha30Bem TONOJIOrHYeCKHe MpOcTpaHcTBa, YAOBETBOPAIONLWe YCJIOBUIO TOMbKO 
4YTO NOJYYeHHOrO yTBepxKyeHuA, MpOcTpaHcTBaMuH Kusacca Rag. Ilo 
MeTPH3al\MOHHOH Teopeme IO. M. Cmupuoga (°) mpH a = &, Kaacc Ra copnayael 
C KJIaCCOM BC€X MeTPH3yeMbIX IpocTpaHcrTs. 

Teopema 2. Jlaa mozo umo6el Hopmanonoe npocmparcmeo P npuxad- 
AewHano KAaccyY Ra *, HeoOxodumo u Oocmamo4Ho, umobel OHO (6e3 UsMeHeHUS 
monoaoeuu) mozno OolMb npespaeHo 6 pasHOMepHOe npocmpancmeo ** pag 
HOMmMepHoeo eeca *** <a, 

JlokasatewbcTsBo. Tlycrh Ham JaHo paBHomepHoe mpocrpanctBo F 
paBHoMepHoro Beca<(a. SOTO 3Ha4HT, YTO B paBHOMepHoit crpyxKType } 
9TOrO MpocTpaHcTBa P MMeeTCA KOH(PMHAbHAA (NO BIMCbIBAHMIO NOKpHITUML 
noycuctema %’ NoKpbITHH, HMerollad MoUHOcTh <a. Ilo akcuome C3 (em. 5) 


Rf TpeOopanne peryJApHOCTH HCA a 3eCcb H3IHUHe. 
** Cm. (4); ra. 2, nan (°), § 3. 

*** PaBHOMepHoe TpocTpaKcTBO P MOXHO 3alaTb ¢ MoMOMbIO cHcTemB S MOKPBbITH) 
AaHHoro aOcTpakTHoro MHOmecTBa E (y,oBseTBopsionlelt HEKOTOPbIM ecTeCTBEHHBIM yCJIOBHAM) 
KOTOpy!O Ha3biBaloT PaBHOMEPHOH cTpykKTypow. Haumenpmyio us MounHocrTel 
BCCBOSMOXKHBIX KOH HHA bHBIX TOMCHCTEM CTPYKTYpbI L HasbIBAalOT paBHOMEPHBIM Beco! 
PabHOMepHoro mpocrpauctBa P. Tononoruyeckylo 6a3y OTKPbITHIX MHOXeCTB paBHOMepHOr 
mpoctpanctBa P co cTpyktypoH LX o6pa3yloT Tak Ha3bIBaeMble 3BeE3AbI TOYeK 9TOF 
MpoctpancTBa P OTHOCHTeAbHO KaxKOro NOKPLITAA Y ED, T. €. CYMMBI 9/IeMeHTOB JaHHOr 
NOKPbITHA Y, COMepKAWlAX MaHHy!O TouKy x. 
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| 3) B Kaxkqoe NOKpbITHe 1’ cucTeMpl %’ MoyKHO 3Be3QHO BIUCaTD * HeKOTOpoe 
pyroe noKkpitve. Ilosromy, mpuMensasd MsBecTHoe MocrpoeHue Crona (cm. (°), 
popema 1), B Kaxkjoe NoKppitue ’ cucrempl ¥’ MOoKHO BIYcaTb OKaJIbHO- 
joHeyHoe OTKpbITOe NOKpbiTHe y. HerpyyHo BuyeTb, uro OObeqMHeHHe BCeX 
DJYYCHHBIX JIOKaJIbHO-KOHEYHBIX NOKpbITHH act HaM 6a3y upocrpancrsa P. 
eqoBaTeJIbHO, P € Ra. 

O6patHo, MycTb HOpMaJIbHOe mpocrpancrBo P npwHaqnexur Kaccy Ra, 
€. HMeeT Oasy, pactiasaioulylocsA B CYMMY JIOKaJIbHO-KOHeYHBIX NOKpbITHI 49, 
€ A, ucu10 KoTOpbIx MeHbule YeM a. B KaxKA0e JOKAJbHO-KOHEUHOE MOKPHITHE Ya0 
CHJIy HOpMaJIbHOCTH TipocTpaHcrBa P MOXxHO 3Be3HO BIHCaTb HeKOTOpoe 
IKaJIbHO-KOHeYHOe NOKPbITHE Y,,, a B Hero, B CBOIO O4epesb, — MOKAaJIbHOKO- 


juHoe NoKppitTHe y,,. [lopropasa sry onepaluto 3Be3{HOFO BUHCbIBAHHA, MOyIHM 
BOKYNHOCTh L’ MOKAMbHO-KOHeUHBIX NOKPHITHH 7,,, AEA, n=0,1,2,..., 


OULHOCTH MeHbIleli a, yOBeETBOpAIOULy10 ycoBuio C3. Baap Bce Te MOKPbITHA 
ocrpancTBa P, B KaxXOe .W3 KOTOPbIX MOXKHO BUMCaTb TpoHsBeyenne ** 
JHEYHOPO YMCA HEKOTOPHIX NOKPbITHH COBOKyMHocTH L’, MbI MOyIHM cucTemy Y 
OKPBITHH, YAOBeTBOpsAIoNLyIo BCeM aKcHoMam Cl, C2, C3 (cm. (5), § 3). 
Ta cHcTeMa & ABJIACTCA PaBHOMePHOH CTpyKTypoH, 3ayaiomei Ha P paBHo- 
€pHoe MpocTpaHcTBO paBHOMepHoro Beca<(a, 4TO HM TpeOoOBaOCh JOKa3aTb. 
Hasopem Tellepb JIA BIOHe peryaapHoro mMpocrpaHcrBa P paBHo- 
€pHBIM BeCOmM 9TOrO MpocrpaHcTBa HavMMeHbilee H3 BCeX TpeX Kap ]u- 
aJIbHBIX UMCe, KOTOPBIE SABJIAIOTCH MOL[HOCTAMH KOH(PHHAJIbHbIX UacTeli 
aBHOMEPHBIX CTpyKTyp Upocrpauctsa P. Tak Kak B HepBow wacTH JOKasa- 
2JIbCTBa TEOPeMbI 2 HOPMAJIbHOCTb NpocTpaHcTBa P He TIpHMeHANacb, TO MbI 
fipape BbICKa3aTb TaKOe cJIeJICTBHe. 

Caeactspue. Ecau enoane peeyaapHoe npocmparcmso P umeem paéxHo- 
‘epHoltt eec <_a (a HeNpeMeHHO peeyAAPHO), MO ece WeCMb YKAZAHAOLX 6 HALANe 
30ICMB AKEUCAACHMAODL. 


IIxeHbaH Iloerynusio 
Kopeiicxaa Hapoguo-Jlemoxpatuyeckaa Pecny6uKka 10 VII 1956 
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irpauctsax, Tp. Matem. uucr. AH CCCP, 31 (1950). #10. M. Cmupuos, Usp. AH 
CCP, cep. marem., 14, Ne 2, 155 (1950). %10. M. Cmupuos, Yen. marem. Hayk, 6, 
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) *Yopopst, 4To MoKpbirue o@& 3Be3QHO BNHCAHO B MoKpbitve 8, eCIM sBe3qa 
axKOl TOUKH x MpoctpancTBa P OTHOCHTebHO NOKpbITHA % MeKUT B HEKOTOPOM 9JIeMeHTE. 
foKpbiTua B. 

** TIpoMSBe/[eHHeM KOHE4UHOFO YHCa MOKPHITHH %,..., %, HASbIBACTCA NOKPbITHe, COCTOA- 
ee H3 BCeBO3MOMKHBIX MepeceveHult Ay... A,, THe Ay Gar,.-., Ap E%. 
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leona Axanemunu nayk CCCP 
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MATEMATHK,4 


r. ©. WWIHMOHCKHA 


K TEOPHW OFPAHHYUEHHbIX OJHOJIMCTHBIX ®YHKUKA 
(ITpedcmaeneno axademuxom B. H. CmupHocolm 16 VII 1956) 


PaccmaTpHBalorca CJefyIOulHe KJaCChl OLHOMMCTHBIX (byHKWMH: S — Kae 
ynkunh f(z)=2+az?+..., peryaApHbIX HW OHOMMCTHBIX B |[z|<1 
Sm —ogknace dyukunvi u3 S, orpanuyenupix B |[z|<l: |f(z)|<cM 
Z—xaacc dynKunh F (C)=C+%-+%/C+..., MepomoppHbix MH OfHO 
mucTHHIx B |C| >> 1; U»— noy_ksacc PyHKunH us L, orpanMyeHHpIx B |C| >] 
|F 0) |>m. 

C momombio MapamMerpuyeckoro metoga JléBHepa (1) HeTpyqHO jOKa3aT 
cleqyroulue TeOpeMbl. 

Teopema 1. Jaa qynxyut F(Q€Xm npu srwbolx sewecmeennoix 

m1 


dye (Vv = 1,..,, 0; M1) makux, umo SY) ayy XyXw — nonzoocumenoHas 
vy, v= 

Keadpamudnan gopma, u npu mobvx G, een .. 7, |G|>1, umeam 

mecmo oueNKa . 


n 


Il 


vy, =] 


Avy n 


ese igihie (e 
1— m?/F fe) Ie () 


n 


I 


v, W=1 


PC) —F Ga 
Gy "Th ow 


I 


=S 


v, W=1 
Sine re? JEG VP Kon Fam 
1—1/¢,%, 


Cuexcrsue 1. px m=0 (1) mepexogur B usBecTHyio oeHKy (°) 
sa (PYHKUMH Kwlacca ¥. 
CnegctBpue 2. pu n=1, «,=—1 umeem 


A-—1t/G/? ’ 1—m?/|F(G)/? 
iam Ge ee ree (2) 


CueyzctBue 3. Honoxusp Bp (1) n=2 u O11 = Oa = By = Oo, = 


A 3ATCM %41 = yg = 1, Oo =, = —1 UM pasqemMB NosyyeHHbIe HepaBeHCTBa 
NOWICHHO, IpHXOAMM K TOUHOM oOeHKe (°): 


(1—4/|G/%) 4—4/ |G |?) eos - 
(m7) F(G))¢— me FG) S| ae = 
er 

ue (4-1/1 |) C—1 71% |) 


(3) 


OueHka (3) Moxer ObITh HcnOsb30BaHa mpH H3YYCHHU HEKOTOPHIX CBOHCTB 
Or paHHueHHbIx hides A) 


Teopema 2. Jlaa dynxyuii F (6) € Xm npu awbolx KomNAeKCHOIX Ts Yo 
962 ~ 


, 
ey U3 OOAaCmw | C) > bveedynccyn; Ved, .ca,in'y n>, n> 1) 
meem mecmo oyuenKka* 


Be) — PF (Gy) i 
y 3 yt, lo gs pe Cee aa = 
y=1 v/=1 a 
“ = 4—1/C%, {A PES, ‘la 
< Thy log 5 ie ee a aS et ie og ——_- 5 
[3 — m? 2 FG) FG 53 te laa 
: (4) 
CneycTsue 1. IIpun=n’, w= C= 6, (vex l,..., 7") MMeen 


meHky 


: Py d—  (e,) = 1-1/0, 
Bees a, 8 FEF) 


v, wW=1 vy, v—L 


——s~ 
ou 
— 


{ Caeactspue 2. Tlonoxus B (4) nu (5) m=O, nomyuaem u3BecTHBIe 
eHKH (°,°) quid PyHKUMH Ksacca b. 
Teopema 3. /Tycmp F(C)EXIm u 


log a = SI Ghanem Yue 6) 
VY, v=] 
aot pe eel by xy”, By = bn. 7 
6 ( F (x) = os Y i) 
- Toeda npu ArOolx KOMNACKCHOIX X1, ~~~, Xn} eo, ee Gi eee Si 


wmeein MeCtno OUeHKAa 


, 
yw XyXyr |S 


y=lv/=1 
aa |? Ean % 
<|{ Spee a3 b yyiXy {3 y =a ByyXokyr ae . (8) 
yv=1 vy, v/=1 vy, v1 
) Cuegcrsue 1. TMonoxus B (8) n=n', xy =x, (V=1,...,2), Hony- 


1aeM 


y bear (9). 


vy, w= v=1 vy, v1 


CneactsBue 2. IIpn m=0, b,,,=0 us (8) uw (9) MOnyualoTcH U3Be- 
‘THBIe OWeHKH (7,°) Jud (yHKUMH kKslacca &. 
Teopema 4. ITycmoe gynkyua F (0) =Cto+a/O+... peeyaapna 
3 o62acmu |\C|>>1, 3a ucKa‘o4enuem NnonwCca NPU & = ov. Jaa moeo umo6vt- 
F(C)EXm, HeoOxodUmo u Oocmamo4Ho, 4uMoObL NpU ANOOLIX KOMNACKCHOLX 
a eis ee Npu OOOSHALeEHUAX MeopembL 3 BoINOAHAAOCH Hepasencmeéo (9). 
| 

F(x) —F 
| * 3yecb, KaK H B JasbHeHWeM, NOL jog “OE 
s |x|>1, |y|>1 BerBp sToH MHorosHayHOH yHKWMH, KOTOpaA CTPeMHTCA K O mpK 
_ HH y—>©o. 


MOHHMaeTCA Ta OWHO3SHAUHA A; 


963, 


CueqcTBue. TIpw m=0 momyyaioTcA HeOOxOUMbIe H JOCTATOUHI 


YCOBUA JI Toro, uToGb! F(S)EX (cp. (°)). 
Teopema S tee eae ne )€ Sm a AMOOIK Yyyr U Zy, Zr US KpYe 
jzjJ<l (v=1,.... Mj VW =1,...,; n>1, n' D1) umeem mecmo oyenk 


yay (255 2n)|< 


v=1 y/=1 
oe 4 FADS Gyyine \ 
<| pap 0 erwin 
| Fe) Fe) IM \7" i 
x | 3 {ois Meee eS ia 5 ET sara ’ ( 
vy, v=1 Zr) (hae 2 ey ey 
OSs CP Aas 
20e D(x, y) = ae er FM FO): 
Cnegctsue 1. IIpu M-+oo nomyyaem cooTBercTByIOuly!o OeHKy J 


‘cpyHkuui Kstacca S (cp. (2°) 


GrewcTre vez, Tlo.10xKHB B (10) n=n',,=%, Z=H=2 01... 
'MMeeM: 
4 F(A) F(Z) | MP 
, Wa hoa ee 11 
. ep wit Dey ( zy) Zyr) ; > “en (neon z, z,,)2 = atl — F (2,) Fey) ar ( 


Caeqgctsue 3. Monoxus B(10) n=1, y,=7,=1, 2, =2,, nonysaem 
» OL@HKY 


LACAN Es) ae 4 ee 
F@)—f@)? ~~ GzP] 
1 | f/ (a1) 2 |e 41> |e Ue) Pie) 
= lia —laPe =F) ime} la —|z2 G—l Ff) P/ 7m | 4 


IIpp M-—>oo (12) nepexoquT B oueHKy Aaa dyHKuNH Kuacca S: 


Ff! (21) fF’ (22) =e 1 
(Ff (21) — f (22))? (21 — Ze) 


4 
(t= | 2x [9) (1 —| 2a?) © (13) 


< 


‘CaeyctBue 4. Ilonaraa B (12) z;=2, =z, umeem onenky (2) 


l | f(z)? | MP 4 
al tf 21+ Go1F@ EE S77» ? 


aries ie) = (iG iz) iL — +(4 @) ; — wuBapuanT Ulpapua. 


F(Z) Ff’ (2) 
JleHuHrpaycKuit rocyapcTBeHHblii yHHBepcuTerT Ilocrynuso 
um. A. A. )Kmanozpa 12 VII 1956 
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Horsann Akanemuu Hayk CCCP 
1956. Tom 1114, M5 | 


F MEXAHHKA 
Uaen-Koppecnonjent AH CCCP H. A. I bITOBHY 


OB ONPEAEJIEHHH CHJI CHENJIEHHA CBASHbBIX [TPYHTOB 
MO METOY WAPHKOBOH MPOBbI * 


BaokHeHlIHM NOKa3aTeieM MeXaHHYeCKHX CBOLCTB CBASHBIX rPpyHTOB 
BIAIOTCA HX CHJIbI CICIJICHHA, HMeIOUHe CO*KHYIO NPHpoy, onpesensemyto 
HYTPCHHUMH CBA3SIMH: MOJICKYJIPHO-KOHTAKTHBIMH, Ie¢MeHTalMOUHbIMH, CTpy- 
fYpHO-KOJIJIOHQHBIMH (BOHO-ayCOpONHOHHBIMH) MW MexXaHHuecKHMH. 

IIpu yelicrBuu MecTHOM Harpy3KH Ha rpyHT B HeM BO3SHHKAaIOT JBa IIpOTH- 
MOJIOAKHBIX Npowecca: Mpowecc yIPOYHeHHA H YMMOTHEHHA HW Mpowecc pesak- 
WMH BHYTPeCHHHX CBx3elH — CHM)KeHHA BeJIMYHHbI CTPyKTypHoro H WemMeHTa- 
J0OHHOrO cuemeHua (1°). B saBucHmocTH oT Toro, Kakoli Ipomece B rpyHTe 
yeT IpeoOlayaTb, B HeM Oy/yT HMeTb MeCTO 
POpMallHH yIVIOTHEHHA HIM Ke WecopMaluHn 
xsaTyXalolleroO wiacTHyecKOorO . Te4eHHS. 
OSTOMY OIe€HKa CHJI ClelvIeHHA MyacTHy- 
IX  IpYyHTOB, oco6eHHO 8 o01ajaloulux 
3HAUHTEJIbHbIM COMPOTHBJICHHeEM TPpeHHi0, 
MeeT TlepBocTelleHHoe IpakTHYecKoe 3Haye- 
7e. 

IlpuMensiemble B HaCTOAUee BpeMA Me- 
JibI OMbITHOrO OpeseseHHA CHI cllelve- 
4A CBA3HbIX TPpyHTOB jlasieKO He YyOBJIeETBOPAIOT pe bABAAeMbIM K 
os TpeOoBaHHAM H YaCTO OMpeeJIAIOT JIMUWIb BECbMa YCJIOBHbIe XapakTepH- 
KV rpyHToB. Tak, BesIHUMHa ClelJICHHA PpyHTOB, OMpesesAemaA M0 OObINHOH 
jarpamMMe cjjBHra (3aBHCHMOCTH C]BHralould4X HalpsAxeHHH OT BeHYHHbI 
JenbHOro JaBJIeHHA, CM. pHc. 1) Kak YacTb MOJIHOFO COMPOTHBJIeHHA CABUry, 
: 3aBMCAMLAdA OT BEJIMYHHbI BHELIHerO JaBJICHHA, ABJIACTCA JIMLIb HeEKOTOPOH 


Puce. 1 


IOBHOH XapaKTepHCTHKOH C= 7%. OFa XapakTepHCTHKa oOlpefesneTcAa 
NpeqnoNORKeHUH CTpOroll MHHeHHOCTH 3ABHCHMOCTM Tt OT P, 4TO B OOLIeM Culy- 
ie HeBepHO, Tak KaK YKa3aHHaA JIHHeHHOCTh COOMOfaeTCA JIMUb B Onpee- 
2HHbIX pesemax, Id yyacTKa Ke Cc HeOONbUWIOH BeIMYMHOM aBeHult 3aBy- 
IMOCTb Me@xKAy +H p Bcerfa MepexoquT B ABHO KpMBOMHeHHyI0. Kpome 
orO, C H3MeCHeHHeM YIWIOTHAIOULUX aBJIeHHi H3MeHAeTCA HM BesMUMHA Clense- 
49 CBAZHBIX PpyHTOB, 4TO He yuHTbIBaeTcA AHarpammoli pc. 1. JLna nepeynuior- 
2HHBIX 2Ke FPpyHTOB OTPesOK, OTCeKaeMbIii IpsAMOH + = f (Pp) Ha OCH tT AMarpaMMbI 
(pura, OyfeT OTBEUATb JIMUIb MAKCHMAJIbHOM BeJIHYHHE CLeNJIeHHA PpyHTa. 

Tipu onpeyenenuu cilemienH CBASHbIX TpyHTOB MO pesy/bTaTaM HCIIbITa- 
AA HA OJHOOCHOe HaMpAKeHHOe COCTOAHHE CyULeCTBEHHOe BJIMAHHE Ha Pe3yuJb- 
PTE HCHbITaHHit OKagbIBaeT JetpeKTHOCTh MOBepXHOCTH OOpa3sloB (ocodeHHO 
“ombirax Ha pacTaxeHHe), a TIpH HCIbITaHMH Ha TpeXOCHOe C2KaTHe, HECMOTPA 
1 COKHOCTH MpOBeyeHHA OMbITOB, He OGecteduBaeTCA, OCOOeHHO TPH HeOOVb- 
MX Harpy3Kax, TOWHOCTb ucMbiTanuH. H3yyenue xe pacclaONeHuA CHM Cllen- 
SHU CBASHBIX TPYHTOB BO BPeMeHH MO BCeM MepeyHCJICHHbIM MeTOaM saTpyA- 


ATeJIbHO. 


* JlonoKeHO Ha coBellLaHHH O MpHpofe MpouHocTH rpyHToOB mpH OTfeneHnn TexHHde- 
ux wayk AH CCCP, utonb 1955 r. 
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Axtopom ete B 1947 r.4 6pi0 MpegO%KeHO HCMOMb3OBaTb METOR MlapHKOBO 
MpoObl AWid OMpeyeneHHA CHM CIeMIeHHA MAACTHYHbIX MEP3JIbIX TPYHTOB 
- Kak noka3aiu ylanbueliuime paOoTbl MO pa3BHTHIO STOrO MeTOJla, CBA3AHHB: 
rilaBHbIM O6pa3om Cc THApOTeXHMyeCKHM CTponTenbcTBOM Ha Bosre u Kame 
MeTOJ| LUAPHKOBOM MpOObl BeCcbMa MePCleKTHBeH H AIA MCCMeOBaHHA CHI CHE 
JHU CBA3HbIX PIHHHCTbIX PpyHTOB. OTOT MeTO| HaHOoJIee NpOcT, TeopeTHYeCK| 
XOPOLIO OOOCHOBAaH HM aeT LIHPOKHE BOSMOKHOCTH HCCMEQOBATb CHJIbI CUCM JICHH! 
W HX pesaKcalHi0 BO BpeMeHH Kak M10 OOpasilaM rpyHTa ecTeCTBEHHOU CTpyKTYPh 
TaK H B yCOBHAX eCTeECTBEHHOPO 3aJleraHHA PPpyHTOB. 

Benuunua CH CHeMeHHA ONpesemAeTCA NO pesyJIbTaTaM H3MepeHHA OCTATOX 
Holi rmyOuHbI BaBIuBanuaA S waposoro wTamna juametpom D pH neti 

CTBHH Ha Hero NOCTOAHHOM Harpy. 
KH P, 

IIpunuman, To cuensenHe Qu 
HJ[eaIbHO CBASHBIX Tel, 10 Cexn-Benany 
HaXOWTCA B MpOCTOM COOTHOLUCHH 
C MpesenoM MpOuHOCTH Ip cKaTHH, 
nocwlequuli, KaK yCTAaHOBJIeHO angel 
YHCJI@HHbIMH HCCNeqOBaHHAMH MeTAaJVIG 
BeOB, JIA MNaCTHUHbIX MaTepHaJoK 
IIpaMO MIponopuvonaeH 4NcCy TBepAG 
CTH ompeyemnemOoMy WapHkOBOH MpoOot, ANA oNpeseteHHA CHI CleneHuA 
CBA3HbIX MlaCTHYHbIX PpyHTOB OyfeT cnpaBeyHBa 3aBHCHMOCTD (+): 


cee (1 


Puc. 2 


rise 


rye a — KosppuuveHT MpomopuvoHambHOcTH. SHayeHHe KospPpuynenta 
JWIA HjleabHO CBA3HbIX MJIACTHUHbIX MaTepHasoB, OOMaqaioulHxX MaJIbIN 
BHYTpeHHHM TpeHHeM, Oa3sHpysAcb Ha cTporom pewenuu A. IO. MwanucKoro i 
u onpitax I’. I]. Satiuesa (*), MoxerT ObITb yCTaHOBJIeHO paBHbIM: a = 0,176 aR 
0,18. na rpyHtos xe, c6aqaioulux He TOJIbKO CllelJIeHHeM, HO H BHYTpeHHH 


TpeHueM, KaK  BbITeKaeT H3  pellleHHs sayauH O Npe/e/bHOM PaBHOBecHil 
CBASHOH Cpeybl NOW ccbepHyecKHMH HM KOHHYeECKHMH WITamnaMy, Onl yOsIMKOBaH HOPE 
B. I. Bepesanyespim (°), BeIM4uHHa 9TOrO Kos*puNHeHTa OyfeT MeHbLUe, NpHyeY 
pH yrvie BHYTpeHHero TpeHHA, paBHom » = 10°, nonpaBKa paBua 0,61; pp 
© = 20° — oxono0,28 u npH o = 30° 6nu3ka K 0,12. [na cBaA3HbIX Ke PpyHTOR 
oOaaiwouluX He3HayHTeJIbHbIM YIJIOM BHYTPeHHerO TpeHHA (MeHbLIe 5—7°)| 
TIPHBeeHHaA SaBMCHMOCTb OyyeT C MOCTATOUHOH CTeleHbIO TOUHOCTH onpey 
Je@ATb BeJIMYMHY YHCTOTO CleNeHHA 6e3 BBeJeHHA KAaKHX-HOO TompaBoK 
T. €. ip a = 0,18. 

Vcnbitanve CBxA3HbIX TIMHHCTbIX FpyHTOB C MOMOILbIO WAapHKOBOH mpobpni 
aeT BO3MOKHOCTh H3YYHT YMCHbIEHHE CHM CleMMCHHA CBASHBIX TPYHTOB ut) 
NOCTOAHHOH Harpy3Ke BO BPeMCHH BCJIeACTBHE peNakcallHH B HUX HalpsKeHH 
WH OMpefesHTb PAX APYrHX BaXKHbIX XapaKTepHCTHK: BeMHUHHY NMpeesbHOH 
Harpy3KM Ha TpyHT, NapamerTpbl NiacTHyHocTH, Kos:dbuuneHT MsacTHyecKkore 
6okoBoro paclunpenuA (anHaorMyHbIl KosdppuuHenty Ilyaccona) u gp. | 

Ha puc. 2 npeqctaBiena KpHBadt H3MeHeHHA BO BPeMeHH CHI clenieHHs 
CBA3SHOrO TIMHHCTOrO TpyHTa, MOCTpoeHHaA MO pe3syJibTaTaM HCMbITaHHA Ha 
BaBJIHBaHHe WaPHKOBbIM WTAaMNOM. YMeHbIIeHHe CH CUeNIeHHA CBASHBIR 
rIMHUCTHIX TPyHTOB, MOMOOHOe Hs0OpaxeHHoMy Ha puc. 2, o6ycoBNeHO rnaBe 
HbIM COpa30M BASKHM CONPOTHBJICHHeM OTHOCHTe/IbBHOMY CMeILeHHIO TBeEp/bIe 
YaCTHI HW UX arperaToB, HaXOMAULAXCA MOM eHCTBHEM BOAHO-aCOPOLHOHHEIX CBAs 
3eH, H MOCTeN€HHbIM PaspyleHHeM CTPYKTYPHbIX H LWeMeHTAMOHHIX CBaA3seh 
rpyHTOB. | 

Occ6Oo BaxkHOH XapaKTepHCTHKOM IA OWeCHKM Hecylleli cnoco6HOcTH cBAS4 


* Jlonowxero B Muctutyte mepsnoTopeenHa uM. B. A. OCpyyepa AH CCCP x 1947 FI 


H BHEDPCHO ONyOAMKOBAHHEM COOTBETCTBYIOWMX MHCTpyKUMA: pykonucHbIX B 1949 r. u ne 
waTHoH B 1954 r. (2). 
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ABIX TPYHTOB ABIACTCA BEIHYHHA JVINTebHOrO CHeneHHA, Onpesemsemoro- 
10 3aMepy IIpefebHO YCTAHOBHBIUeHCA OcaqKH WapHKoBoro wramna, T. e. 
<Orjla IpHpauleHusA OCaOK COBepIeHHO NpeKpataten. II]pakwuecku, KaK N10Ka- 
aH ONbITb! C KHHeJbCKHMH MW IOPCKHMH TJIHHAMH, YacTO ObIBaeT JOCTATOUHbIM 
aMepHTb BeIHYHHY ePopMalun (OcaqKy) 3a OMHH-BOe CYTOK, Tak Kak Jlamb- 
devilad JesOpMalus COCTaBAAeT JIMLIb HECKObKO MpOueHTos. 

Ilo Benv4unHe AHTeAbHOTO CHeMeHHA 10 H3BECTHLIM peleHusM, nowy 4eH- 
IBIM JIA HCAs bHO M1aCTHYCCKHX Te, JePKO BbIYHCIAeTCHA MpeqeIbHan Harpy3Ka 
ia rpyut. Hanpumep, B cuyuae nocKoli saqaun Ho Ipangraio, Hoporopuesy 
Cokonopckomy (°) 


Pavan (+ 2) 02, + 4s (2) 


we g — OoKkopas mpurpy3ka. 

Ormetum, uTo cbopmysia (2) Oblia pekKoMeHAOBaHa Hamu Ws ompeyese- 
HA MpefeMbuoh Harpy3kH Ha MaCTHUNbIe Mepsvible rpyHTe! eile B 1937 r. (8). 

Kak moka3aHo Hamu copmectHo c C. C. Baso- 
BIM B WOK Jaye Ha CopelllaHHH O NpHpoye npounocru Ug P 
pynTos (1955 r.), Popmysbl AIA Hea bHOB CASHbIX 
PyHToB (NpH o = (0), mogo6uble npHBeyeHHort 
sbillie, HMeIOT H Ooslee OOlee 3HAYeHHe, MOsBONAA 
NpeseATb MpeseNbHy!O Harpy3ky H Ha CBASHBIe 
‘PyHTbI, OOMaqaioulHe He TOJIbKO cCllemeHHeM, HO 
1 TPCHHeM, eCJIH pe3yJIbTaTbI WapHKOBOH Mmpobpl 
JACCMATPHBATb KaK KOMIVJICKCHYIO XapakTepH- Pu 3 
‘THKY. 

Mexyy WHamMeTpom otTneyaTKa d wapopsoro WTaMila H BesIHYHHOH BHeLLI- 
ie Harpy3KH Ha wWapHK P, Kak H3BecTHO (9,1), CylllecTByeT COOTHOWICHHEe 


P=ad", (3) 


ye a — TlapamerTp ulacTH4HocTH un — KopPpvWheHT yNpOuneHHA, XapakTepu- 
SVIOWMH CNOCOOHOCTb MaTepHaJla K yMpOuHeHHt0. | 

 Beswunubl napaMetpos @ 4 M MOMKHO ONpeseMHTb MO PesyAbTATAM HECKOb- 
<HX OMbITOB Ha BaBJIMBaHHe WapoBoro WiTaMNa Mp pa3sHOW Harpy3ke NO rpa- 
buky 3asucumoctn lg P or lg d, nomb3ysxcb TeM, 4TO B OrapHtpMuyecKOM Mac- 
uTa6e 9Ta 3aBHCHMOCTb MpescTapadetca MpsAmMol (pc. 3), HAH %Ke anasHTH- 
leCKH, CCIM H3BeCTeH AuameTp d XxoTHA Obl ABYX OTMeYaTKOB Ha OOpasile CBASHOFO 
‘pyuta IPH pasviM4HbIx Japmenuax P, u Py. Hanpumep, KooppuynexT ynpou- 
leHHA m OyyeT paBeH: 

Ig (Pi / Po) (4) 
1g (di / de) 


Ecau u3pecten KoabpumuenT ynpounenua n, To, kak moKazano H. UH. UYep- 
<acoBbiM (1), KosdipHuMeHT MacTHyecKOro OOKOBOrO paclNpellHA , AHAOrNY- 
ib Koaxpduuuenty Ilyaccona AA ypyrhx Te, OMHO3HAYHO OlpefeAeTca 
bIParxKeHHeM 


C= 


(ie 012 10,05 (2) 2, (5) 


Takum 06pa30M, UpHMeHeHHe MeTOa WApUKOBOM MpoObl K HCCNeROBAIHIO 
BASHbIX FPYHTOB aeT BO3MOXKHOCTb ONpefeIMTb PAM HX MCXAHHYECKHX Xapak- 
@pHCTHK, rlaBHelilwelH 43 KOTOPbIXx 6yfeT BeMMYMHAa AMTeAbHOrO CLeMJIeHHA. 

Ormetum, TO, Kak MOKa3aia cTaTucTHyecKand OOpaOoTKa pesysbTAaTOB 
eCKONbKHX CepHit HaiMx coBMecTHO c VM. 3, 3axapoBbiM OMNbITOB, NocTaBJIeH- 
pix Hayyno-nccieqoBaTembcKuM ceKTOpom TuApompoekta B Llentpanbuolt 
aOopaTopun (:bH3HKH M MexaHHKM rpyHtos Mucrutyta Mep3oToBeseHHA UM. 
A. OOpyyeBa, BeENHYNHA AMMTeMbHOrO CleNJIeHHA KMHEABCKHX H APyTHX 
JACTHUNDIX TIHH, ONpeseiaemas WapHKOBON NpoOoH, MpakTHyeCKH CoBlayaer 
BeHYHHOH NOMHOFO JMUTeMbUOrO CONPOTMBAeHHA STHX TPYHTOB CABHry, ITO 
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HMeeT OObUICe. IPHHUMNHANbhHOe 3HaYeHHe JIA OMHOSHAYHOTO YCTAHOBJIeHHy 
IIpeeJIbHbIX Harpy30K Ha HeaJIbHO CBASHbIe [IMHUCTbIe TPyHTbl KaK OCHOBAaHH! 
(uA COOpyKeHHn. 

. ‘ 


VMucTuTyT Mep30TOBexeHHA | Tlocrymusto 
um. B. A. O6pyyesa 16 II 1956 
Axajemuu HayK CCCP 


WHMTHPOBAHHAS JIMNTEPATYPA 


1H. A. IWerosxu4, Marepnansi no ma6opaTopHbIM HCCCLOBAHHAM MeP3JIbIX TPyHTOk 
C6opx. 2, Han. AH CCCP, 1954. #2 C.C. Banos,H. A. Watrosuy4, JAH, 104, Ne ; 
(1955). % A. lO Hwanue kwh, Mpaxa. matem. u mex., 8, Ne3(1944), *T7. Il. 3a i 
eB, Sas. 1a6., Ne 6 (1949); Ne 4 (1951). © B. fr. Bepe3aunues, M38, AH CCCP, OTH 
Ne 7 (1955). © B. B. CokonospcexKkuh, Craruka cpimyyei cpemp, 1954. *B.T. B 
pe3auHuesB, OcecHmMmerpHuHan 3afaua TeOplIIH MpesenbHOrTO paBHOBeCHA CbIMyYeH cpefp 
1952. 8H. A. Untrospuy, M. YW. Cymrun, Ochopanua MexaHuKH Mep3JibIX PpyHTOB) 


M3n.. AH CCCP, 1937. ® T. Tl. 3a% wes, Coopu., nocsau. 70-netuo akan. A. ©. Mobb 
1950. 7° A. B. ®puaMman, Mexannueckn: cBolictBa metamosB, 1952. 4H. HW. Wep 
KacoB, KT®, 22, B.‘11 (1952). . 1% C. C. Baaos, JIAH, 104, Ne 6 (1955). 
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Jornann Akanemun pea ccCcP 
; 1956. Tom 1141, Ni 5 . 


TFHIPOMEXAHHKA 


r. JI. TPOA3OBCKHA” 


ABTOMOJIEJIBHOE JIBH)KEHHE PA3A TIPH CHJIbHOM 
NEPH®EPHHHOM B3PbIBE 


(ITpedcmaeazexo axademuxom JI. H. Cedosoim 25 VII 1956) 


Ananorv4uno uccneqopannolt JI. MW. Cegospm (1) 3ayaue o cubHOM B3PbIBe 
WeHTpe CHMMe€TPHH NOKOALerochH rasa, MOXKHO PaCCMOTpPeTb aBTOMOJeMbHOe 
reueHe MPH CHJIbHOM TepH@epuliHOM B3pbIBe, BbISbIBAIOLeM J.BHKeHHE MOLL[HOL 
yWapHOH BONHbI K WeHTPy CHMMeTPHH NOKoMUeroca ra3a MIoTHOCTH P, (qaBse- 
ie NOKOALerocsA Ta3a p, NPHHMMaeTCA NpeHeOpexkUMO MaJIbIM 10 CpaBHeHHIO 
> JaBeHHeM 3a yapHOl BONHOH po). 

Ecau E — xapaktepHas 3Heprisl B3pbIBOB, TO eqHHCTBeHHO!I Geapasmeprioh 
TepemMeHHOH KOMOHHAaLLHeH onmpe- 


(e€IAIOWMX Mapamerpos Oyyer 20 af 
E t2 Wp amar 
i= — ; (1) ti? 
P1 pety ‘ a H 
4 1. Yer, 
rye 7 — JIMHeHHaA KOOpfHHATA; 15 we 
i spema; v = 1, 2, 3," coorser- ~ 
°TBeEHHO, JIA MJIOCKOrO, IHJIMH]- Ft—| Ss 
oMyecKOrO H_ cdepHyecKoro Te- t si Is 
qeHua. IIpH stom mexyy mc- Sy TP 
BepXHOCTAMH A = const kowHuye- = 9 


cTBO 3HeprHH nocTosHHO. Tlonc- & H 
*%KeHHIO YapHOH BOMHbI 2 COOT- SS 
BeTCTByeT ompefemeHHoe MOocTO- L au 

AHHOe 3HaueHHe |. Napametpa + a O5 


| ie he ‘a 
ho = —->7—; COOTBETCTBEHHO, 


2 1 
Pl lg Tie 
CKOPOCTbh pacmpocTpaHeHus yyap- , 2 
HOU BOJIHbI C paBHa: 10 Vf 12 
ie: 


= OY Moma = 2 a) 9 
(2+ v) ry? BSS Ge ( ) 


J BYKeHHIO yapHOli BOJHbI K WeEHTPy CHMMeTPHH NoKosterocsA rasa (c > 0) 
COOTBETCTBYeT O6IACTh H3MeHeHHA t OT — co Jo O (?). CupHOnMxKeHNeM k LeHTpy 
CKOPOCTb yapHO BOHbI pesko BoOspacTaeT (?), COOTBETCTBEHHO pacTyT AaBueHHe 
Po, CKOPOCTb V2 H Fie Sait ra3a T2 3a yapHOH BOWIHOH: 

x+1 


2a 3 
P= pic? Lee aera pay pad Pls 


Puc. |. Wnockuit cnyuan 


Tevenne rasa 3a IE. BOJIHOHM ae peniennem illegal’ Sarge )e 


B naockoctu V, z, (0 = — Vi 09=0,R; p= ; 2= R) yepe3 TOUKY 
. . : = pe IIpOXOJHT WHTerpaJibHan K uBan 
Se SHOE TF ei ee : see 
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%— 1) V? ( Rea aren ) 
= te oko paccmaTpHBaeMoMy HaMH TeveHHIO COOTBETCTBYeT 
oa os ; 


Ahaeas = 


yuacToK HHTerpaJibHolt KpHBol oT (V2, 22) AO 


(gies. 
bo 

(=p) 
a ees 

=o) 

pe) 

Q 

Ro} 

oO 

lee 

fan 

z 

oO 

n=) 

' 


cia 


i 
NS 


ANI ttt 
Peoe 
Sates 
Seea 


A 


i 
a 
= 
i 
ia 
is 
i 
|| 
| | 
i 
its! 
E 
N 
th 


i) 

An ae 
ea 
RABLELTERE RD 


cae 


2 ae 
ale eeeeted 


Zn 


Ms ae 


SNE 
geese 
ee EN IE) 
EZ 


S 
baa Aj 


$ 


v 


L 
th 


Puc. 2. Unauaypwyeckui cryyati Puc. 3. Chepwueckui cayyai 


MyJIbl Te 2Ke, UTO HW B 3ajaye O CHIbHOM B3ppbiBe (1). Hanpymep, UpH UH-} 
JIMHApHyeckoh CHMMeTpHu 


= (1 (SAO a yy ey, BI 
R= S41 ev DP eI) ype aye, 


Ha puc. 1, 2 u 3° MpHBefeHbl pesyJb- 
TaTbI pacueTa npoduvieH CKOPOCTH, NJIOTHOCTH, 
WaBJIeHHs H TeMMepaTypbl, COOTBeCTCTBeEHHO JIA 
MJIOCKOrO, WHIMHApHYeckoro HW ciepHyeckoro | 
cyyaep pH x = 1,4. O6mnacTb aBTOMOJeJIb- 
HOrO TeYeHHA 3akJOUeHa MeEXxXAY YAapHou BO 
HOH HM BHeWHeH TpaHHuelH paguyca fx; B  MVJO- 
CKOM cayyae /7,/re = 1,307, B WHaHAApHye- 
CKOM cayyae frx/r2 = 1,218, B cchepHueckom | 
cayuae ry/re = 1,187 (npn «x = 1,4). 

Ha puewHel rpaHule 7’_” CKOpOCTbh TeYeHHA 
rasa WH CKOpOcTb J{BHXKeCHHA [paHHLbl copia 
WaroT;. Takoe TeueHie MOXKeT ObITb NOMy4eHO, 
Puc. 4. 1 —xontyp tema; HanpuMep, pH ABHxKeHHH NoOJOrO NOpLins, 

2 — yfapuas Bonna CTAHBAaIOWleroca K WeHTpy MO 3aKOHY 


fe (Ee fee” 


PaccmotTpeuHoe WUHJIHHAPHYecKOe TEYEHHE MOMKeET ObITb HCMONb3OBAHO IH 
onpeyeseHuA CTaluvOHapHoro oOTeKaHua COOTBETCTBYtoOulero TOHKOFO TeJla 
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yalleHuA (c MPOTOKOM) Mp OouIbUIHX CBepX3BYKOBbIX CKOpocTax (cM. HalpH- 
2p, (*)). Ha puc. 4 npupegen KOHTyp TakKoro Tela, BbISbIBaIOWIMi napabomn- 


CKylO yapHy! BONHY x = kr?, e 
Uentpambuniit aspo-razpoqunamuuecknii HHCTHTYT Tlocrynuo 
uM. H. E. )Kyxoscxoro 15 VII 1956 


UMTHPOBAHHASA JIMUTEPATYPA 


2 JI. HW. .Cenzos, IIpuka. matem. u mex., 10, B. 2 (1946). 2? JI. HW. Cenos, Meron 
WoOuA H pasMepHocTH B MexaHHke, H37. 3-e, 1954. 2 K. Tl. CraunwKosu 4, Heycra- 
BUBIUMECA NBHKEHHA CHVIOWHOH cpegbl, 1955. *1.M. Bam-3enuKoBu wig 7, Gb 


HHMOBHY,M, Il. MuxatimoBa, Teopernueckas ruApomMexanuka, Coopu, cr. Ne 4 
49 > ? Fd) 
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Jloxnagu Akagemun nayx CCCP 
_ 1956, Tom 111, Ne 5 : 


‘\ 


M. MW. POSOBCKHA 


TlOJIYCHMBOJINYECKHM CNOCOB PEWEHHA HEKOTOPbIX 3A]A 
TEOPHH HACJIEXCTBEHHOM YMPYFOCTH 


(ITpedcmaeaeno axademuxom H. HW. Mycxeauweuau 3 V 1956) 


IIpouecc jepopmMupopaHvsl BO BpeMeHH yIIpyro-HacJIeqCTBeHHOH cpe 
OyJeM Ha3bIBaTb CJIOXKHBIM, CCIM OH He MOET ObITb ONMCaH C MOMOLL 
KOHCYHOrO UHCIa NapaMeTpoB, 34BHCALIMX TOJIbKO OT BpeMeHH. ITO Oyy 
HMe€Tb MeCTO B TOM cCuJIyuae, KOra H3BeCTHOe PpeleHHe COOTBETCTBYIOU 
yUpyro-MrHOBeHHOH 3aauH He MOKeT ObiTb NpescTaBseHO B Bue CyYM 
MIpOH3BEACHHH KOOPAHHATHHIX MHOXKATeNeH Ha palMOHaJbHbIe (YHKUMH yup 
rHX MOCTOAHHBIX. M3pecTHbl pewieHHA Tpex 3ayay (0 WesbopmMauuH Wapa) (t* 
COOTBETCTBYIONINX MOCJeAHeMy cCJIyyalo, Be M3 KOTOPbIX PeleHbl CHMBOW 
yecKuM cioco60om Bouwpteppa (1,2), TpeOyiolluM MpeyBapHTebHOTO BBeeH 
HOBOH Cnell\vaJbHOH (PyYHKUHH, 3aBHCALWIeH OT KOOPJMHaT H BpeMmeHhH. 

TlomycuMBoulHueckH cnoco6, KOTOpbId OyfeT npeioweH Hue, He TPH 
OyeT MpeABapHTeJIbHOrO BBeAeHHA CHelWabHOH dyHKWHH. ITloKaxKem ef} 
B TIPHMe€HeHHH K 3afauaM HaCJIeACTBEHHOH YyNpyrocTu, MpHBOMAULAXCA K pe 
Ie€HHIO HHTerpo-yudpepeHWNasIbHOrO ypaBHeHHA 


SS + oy (x, = f(x) +l ¥it, 9) 


0 


ox ; 


t 
Jade toatl o(t,<)y(x, dr, (3 
0 


rye y — Hew3BecTHad (pyHKuHA x ut; a, f(x) H KOSdPuUHeHTH! Hacme_CTBeH 
HocTH 9(t, t) H Y(t, t) sagaHbl. TIpH m=4 ypapnenue (1) o6o6maer AH 
cbepeHliMasbHoe ypapueHve A. H. Kppiiopa 6amku Ha ynpyromM OcHOBaHHE 
pH m=4 wu uacrHoM Buje f(x) ypaBHenne (1) onncbiBaer wedopmanHt 
3aMKHYTOTO IWHJIHHApHyeckoro pesepByapa; mph m=2 u o(t, t)=0 9m 
ypaBHeHve oToOpaxkaeT H3MeHeHHe MpofObHOrO H3rHOa cTepxKHA C y4eTO! 
HaCJIEXCTBEHHOCTH. | 

YnomsaAnytTble 4WacTHBle BHAbI ypaBHenus (1), a Takxe [pyre WerKO Bbi 
BOAATCA HEMOCPEACTBEHHO, HCXOA U3 COOTBETCTBYIONLUX (PH3HYeCKHX COOTHC 
weHHH Bosmpteppa (4). 

Jit WantbHeliuero HeOOxXOHMO ypaBHeHHe (1) mpec6pa3soBaTb Tak, 4TOGE 
OHO COfepxaJO JMWb OHO apo. OOosHagum 


y (X, ‘)— lett, «)y (x, 2) dt = a(x, t). (2 
0 
Torga u3 (2) caeqyer 
t 
y (x, t) = 0 (x, t) + \ Rit, Jace, <) de, (3 
0 
rye R(t, t)— pesonbBentTa agpa ¢(t, ¢). 
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‘Tlogcrapnas (3) B ypapnenne (1), nloslyuHM 


Ow 
Be toto = foo4 | KU 84 f, (4) 
e 
t 
# 
K(t, 9) =9(t.2) +) 9 9) Rls, dds. 
: t 
'Bsoga WHTerpasIbHbl oneparop BoubTeppa Ky = \ Kits y(t)dt, mpeg- 
0 
aBHM HHTerpo-judxpepenunalbHoe ypaBHenne (4) B CHMBOsMYeCKOM BHI 
? | eee haem aK 
Tosaraa 0" / dx" = u(x, t), nonyauim 
x m—l1 
= Geary Ey" u(E td + >) c(t) 4, (6) 


je c; (t) — nponsBo.bHbIe (yHKUHH BpeMeHH. 
VuntTpiBad MocjeqHee, MpHBeyeM ypaBHeHHe (5) K ypaBHeHHIO 


2 m1 i 
He 1) + Late |e 8" 1 4 (&, t) de + Yy o(x!] = Ze (7) 
i=0 


YpaBuHenue (7) NO OTHOMeCHHIO K UW ABJACTCH WHTerpaJIbHbIM, NOCKOJbKY 
yemeHHOM onepatop 1 /(1 —K) noka cuntaetca NOcTOAHHbIM KOspPpuyHeHToM. 
elleHHe ypaBHeHua (7) OyqeM HCKaTb B ue paya 


Liat) = ty (%e £) + Sun (2, t) De 
n=1 
Tora pHyemM K caepyouluM peKyppeHTHbIM (popMy.iaM: 


, uo (x t) = (1— RY [ F(x) — 8 Ser (t) x4] 


| i=0 


(m—1)! 


' Brezem oGo3HaueHua: 


Tay. ee 
Pied. tye EK) 8" as (Eide (net, 273, ...). 
0 


Py (x) =f (x), 


; x Ey 
@, (x) =| (x81) "des | Gs — Bs) di. \ (E44 — En) f (Gn) den, 
0 ; 0 0 
En—-1 


; ; x Ei : 
1,n(x) =V (x —y" dy \ Eb) dia) Gra — bn) Bnd 


0 0 


Os: 


| (PESO DA nee 
| Torja nosjyuHM . | 
m—1 
(— 1)? a? 
Spl eg anes eva Orcs O, (x) — a? S\ Ji, n(x) ci (t)]- (8) 
Mal (m—1)1 (1 Sar | 2 | 
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Jina nepexoya B (8) oT cuMBouMYeCKOH ChopMbl K ABHOM BbIMOHHM pa 
JIOKeHHE : 


- eNé) oe (n+ 1) (2 -+.2).. (a by) oy. 
RF Dr A aol tee ( 
v=0 
B cooTHomeHuu (9) CHMBOJI Kc; (t) HMeeT CJIeqyIOU,HH CMBICI: 
t 7 Ty] 
Rei (t) =| K (t, dts \ K (ts te) dee ee) K (a) 01 (%) dry = 

0 nen 0 0 

alk, (t, t)c;(t)dt, Kc; (t) =; (t), (1¢ 


0 


rye K,(t, t)—y-e NoBTOpHoe aqpo ucxoguoro agpa K (t, 7). 
I]pHHumMasa BO BHHMaHve yKa3aHHoe BBILUe, NOJIYYHM 


4 =A i = { DN ers : 
u = By (2) A) Fa S(— 1)'we®, (x) SY SEO ED OEY Pi) - 


n=1 v=0 


~ of 5 [ai (x) e:(t)— Ri(t, + x) ei (2) de], (1 


rye 
4 a 2 
Ga 4+ aap M(H ela), RG =— xl) + 
n=1 
1 — nan = 4 Diner 
+p D(A Van (x) SEED OEY Kt, 0); (18 
n=] v=1 


F, (t) eee ompefelaetca M3 cooTHomeHua (10) upu c,(f)=1; A(t) = 14 
t : 
a \L (¢, t)dt, rye L(t, t) — pe3ombpenta sgpa K (t,t). Jlerko y6equrpes 


0 
uro pH |f(x)|<A, |K (t,t) <h u |c,(t)|<c, rae h, A wu c—uekorop 


MOCTOAHHbIe, HMeeT MecTO OeHKa | Un |<Ach"*'z"/nl, rae z= max {a2, x, f 
Tlostomy pagbl, dpurypupyioume B (11), cxogatca papnomepHo. Tlogcrapaa 
(11) B (6) u ganee B (3), NoayyuM 


Y= Gaat | MOM + Beg YK VO 6) 9] 2 
m—1 é 
ee aE > |e e, (t) + PG T; Ho,ae, |, (1é 


t 


rae p,(x)=x'q, (x); P(t, «3 N=14G, IRE) R(LS)R (t, s; x)ds- 


to 


ms £ 
— Rit, 4x); On (t) = YEE IES Dt) E (+) RU OF @del 
v=0 0 | 
q;, 1 (*) wR, , (t, t, xX) Mosyyarwrca u3 cbopmya (12) B pesysptTaTe 3ameH 
B HUX xX' HM I;,n, COOTBETCTBEHHO' Ha Jj, Ti,nt4i (x). B tom, uTo (16 
YROBNETBOPAeCT ypaBHeHHIO (1), Mo>%KHO yOeqHTbCA HeMocpescTBeHHOM Moyer 
HOBKOH. Ja pakTMyecKoro MpHMeHeHHA COOTHOWeHHA (13) noes 
BbIPaSHTb = NIPOH3BOIbHbIeE §=yHKUMM = c, (t) Yepe3 HayaJIbHBIe Mapamerp 
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Tlonpsyacb cooTHomeHHamu (6) u (2), NOJLy4YAM 


t e 
¢, (t) = af %—\ee 2) (0), (14) 


0 


Hoe 80.1). 9, =O 9 (0, t)dx 8b 0, 12,45) m1), 


Tloqcrannaa B (13) smecro c;(t) ux BbIipaxkeHHe u3 (14), nowy- 
M 6 pelueHwe = =ypaBnenua (1), 3aBHcauee or HayabHbIX  mapa- 
[pOB Y, ;- SHaveHHA y, , JIA NPOM3BObHOrO MOMeHTa BpeMeHH MOryT 
Th 3aaHbl HelocpeycTBeHHoO. Tak MOXxHO MOCTYNHTb, HanpuMep, pH 
WeHHH 3aauH O MpOAOJIbHOM MW3rvOe cTrepxKHA, HA XKHUM KOHeIL KOTOpOrO 
RaT, a BepXHHH onepT. Syech m=2, o(t,t)=0, K(t, t) =v(t, 2), 
y= Q(x— J), Y,.,=9 (i =0, 1). 

IIpuuumasa Aaa KonKpetHocru 0(t—) =a(t—+)®*, a>0, 0<B<1 
SPPHUMEHT HaCJeACTBeEHHOCTH, mpefox*KeHHbII Jiropunrom (°), HCXOAuB- 
M H3 9KCIICPHMEHTOB), TlOJIyYHM 


oc 
SQ oe a n(n +4)...(n apy Eat vB 
B = b (2n + 1)! 2 vil ws+ 14) ge", (15) 
» J — uiMna crepxKHa; P —oceBand cxKUMaIOIad cua; Q— ropH30HTasb- 
1 peakKuMA OMOpbl Ha BepXHHH KoHel cTepxxus, B— MrHoBeHHas xKeCcT- 
mb, k= al (8). 

Ilonaraa B (15) x=l u yuutean, uto y(l,t)=0, nomyaum ypaBHe- 
> [JIA ON pefeseHHA KPHTHYeECKOH CHIBI Pxp (ft). 

Oomee CIOMKHBIX CyYaAX Y,, OllpeflemmAeTCA MNoCNeqoOBaTeIbHO H3 

TeMbI asireOpawyecKHX ypaBHeHHH, NOJyYaeMbIX MCXOAA M3 COOTBETCTBYIO- 
X PpaHHuHbIx ycsoBul. Ilocmequee OyyerT UMeTb MeCTO, HallpHMep, pH 
HeEHHH 3afauH.o JesbopMalHH 38aMKHYTOrO UHHH Apwyeckoro pesepByapa, 
COAWeTOCH MO LHApocTaTHyecKHM jlaBJICHHeM, C Y4eTOM HacCJle{CTBeH- 
TH (MousyyectTH). Syecb m= 4 u f(x)— sHHeHHad yHKUMA x. 
B 3akioueHHe 3aMeTHM, TO B cTaTbe (2) MbI paccCMaTpHBaJIH palMaJb- 
O jlepopMauuio Nosoh ccbepbl, OOaqaoule aHM3soTponveH HM yipyrum 
Je elicTBHeM (HacjleqCTBeHHOcTbIO). Bonpoc OblI cBeeH K pacCMOTpeHHI0 
—IBHEHUA 


t ; 
2 
eet Be =|K (t, «)u(z, 2)de (By =const), (16) 
0 
ueHHe KOTOpOTO OblIO HalieHO CMOcOoOOM, MPHHUMNHasIbHO OTJIMUHbIM 
cnoco6a, MpesoxweHHOoro B HacToAuel padorTe. 
Tlonaran B ypaBHeHuu (16) u =vexp(—1/2,2), NouyaHM 


t 
—(4+B)o=\Kile, 2) v (2, *)de. (17) 
P , 


apHeHue (17) sBAAeTCH YaACTHBIM clyyaem uMHTerpo-AuppepenuMasbHoro 
wwHeHHA (1). CaeqoBaTebHO, NOJIb3yACb MOJyYeHHbIMM BbIe pesyJIbTa- 
IM, MOXKHO OOpasoBaTb TakxKe pellieHHe 3aauH, PpaccMOTPeHHOM B (*). 


J[venponerposckuH TropHbilt MHCTHTYT Tlocrynu10 
um. Aptema 27 1 1956 


LMTHPOBAHHAA JIMTEPATYPA 


lV. Volterra, Lecons sur les fonctions de lignes, Paris, 1913. 410) He Pa 6 0 f- 
B, IIpuks. matem. uv mex., 12, B. 1 (1948). %M. HW. PosoBcKk4u ii, JAH, 105, Ne 5 
5). *M. WH. PosospcexKu i, Uss. AH CCCP, OTH, No 5 (1948). ®G. Duffing, 
ich,, 2, Ned, 99 (1931). 
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TMornage Akagqemun mae cccP 
1956. Tom 111, Ne 5 


MATEMATHYECKAA PH3HKA 


B. Il. MACJIOB 4 


METOA TEOPHH BO3MYLIEHHH JIA OTbICKAHHS CHEKTPA 
»bIKHOBEHHbIX JH®SEPEHUMAJIbDHbIX ONEPATOPOB C MAJIbBIM 
NAPAMETPOM MPH CTAPHIEH MPOW3BOJHOU 


(IT pedcmeenexno axademuxom H, H. Bozoarnbosem 24 VIII 1956) 


Tyctb {Ax} MocneqoBaTebHOCTh CAMOCOMPHAKeHHBIX OMepaTOpoB c AHC- 
CeTHBIM CICKTPOM, CHJIbHO CXOJAIaHca K CaMOCONpA?KeHHOMy  orepa- 
yy A Cc HeNMpepbIBHbIM CHeKTpoM. 

Ecau yy u Ej —acumnToruKu coOcTBeHHBIX (PyHKUHH WW COOCTBeHHBIX 
—AUeHHH OrepaTopoB A, pu OowbiuMx , TO NepBad WompaBka kK acHMn- 
TMKe COOCTBEHHBIX 3HaYeHHH MOKeT ObITb BbIPAarxKeHa, KaK B OOBIMHOH TeO- 
H BOSMYLIeHHH, B Bue 


at 
(VY, Andy?) a) 


(YD, yO) 
3yYMeeTCH, 9TO Oy er CIpaBeJJIHBO B cJlyyae, Kora pi) IIPpHHaJiexKUT K 


lacTH onpeyeneHus Ap, a Ey (coOcrBennoe 3HayeHHe B TepBoM lpHOsHxKe- 
M) He BbIPO*KeHO. 

Jia HaxoxwKeHHA CJIeqyIOuUlNX MpHOMKeHHH HYyXKHO B KaxKOM KOHKpetT- 
M cJlyuae TIPHMCHATb TY HJM WHYIO MONuKauvIO TeOpHH BOsMyLIeHHH. 
Metoy, H3JIO%KeHHbIM HH2Ke, MOXKXHO IIPHMeCHHTb K PellI@CHHIO KpaeBblx 3a- 
{ JIA JIMHeHHbIX OObIKHOBEHHBIX WHppepeHuUHaJIbHBIX ypaBHeHH C MaJIbIM 
DAMeTPOM TIPH CTaplleli NpousBOAHOH, 

Mb T1poseMoHcTpHpyeM ero Ha MpHMepe pemenua ypaBuenusa UI pequnrepa 


— Fe gate + 4 (4) — En} Gn = 0 (1) 
JC JIOBHEM 
\ Yn (x) dx < 00; (2) 


/2u. OyeM CUHTATb MaJIbIM TlapaMeTpoM. 
3yecb onepaTtop TamuuibToHa 
h2 d2 

H= 5a tu (x) (3) 
IMTCH CHIbHO pH h—>O K onepaTopy. yMHoxeHHA Ha w(x) (1). B (?) qua 
ABHeHHA (1) OblIo HafifeHo NepBoe, Tak Ha3bIBaeMOe KBa3NKJIaCcCHyYecKoe, 
AOM2KeHHe. Huxke a paccMOTpIO 3afjauy O HaXxO*KeHHH CJIeMyloulUx 
AOJIM KEHHH, bgichos Obiia mpegqoxweHa MHe A. H. Tuxonospim. 

== 1 5 1 

Tlyctp u(x) —£=0O umeer qpanpoctbix xopya x) wu x2); x) < x@). 
c) Bak bl Sega 
Vizsecruo ((°), cTp. 3) acHMlToTHyecKoe pa3ulox%KeHHe (byHaMeHtaIbHOli 
TeMbI PClcHHH ypaBHeHHi 


_ £2 a 2 
iets “dx er ee 0 
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paBHOMepHoe B OOacTH 


A —omara ae —s 
wu BOOsacTH’ » 


xD tex. 


Tleppriii wien Takoro pa3OKeHHA A OONacTH (a) yOBeETBOpAeT yp 
HEHUIO 


42 ao Q) H2 
Ly (op) = SE — fue) — Bo ) — Efe WEP) =O, 


rye 


x ls 
ste) ahah tl aaa 


fe) =VO' We 
(1) 
sd 


4 
ow’ (x) 
AJA OONacTu (6) OH yOBJeETBOpHeT TOMY 2Ke YPaBHEHHIO TPH yCJIOBHH 


) al, 
Ole) ie (2 ee VEnaty a| 


i-e TpHOstMKeHHe HaxoqMTca corsacHo (°) MeTOJOM MOCJIeqOBaTeJIbHB 
IIpHOJIW2KeHHH H3 ypaBHeHHA 


Lye) = — fe (#) 9 


O6o3HauHM vepes gi. i-e mpwOmMxeHHe (5) C ycOBHeM 9,(—0o) = 
Hopmuposano 94 Tak, TO 
dx 


\ lei (x eh 


Vuterpaa Gepetca mo smoOomy oTpesky H3 o6lacTH (a) (cM. (4), Teopema 
AnaJsiorvuHo yepes Yi.(x) OOo3HauHM i-e TpvHOmMxKeHHE AA OOacTH 


mpH ycnoBnu yl!) (+ ye = 0 c TaKoH Ke HOPMHpoBKOll. 


Vi3zpecTHo, YTO NepBoe NpHOMxKelHe COOCTBCHHBIX 3HaueHHi ypapnenns ( 
HaxXOguTca H3 ypaBHeHun Bopa 


i 
ue \ VEO —u(x) dk = a(n +5) +O (h). 
xp) 
OnpeyemuM TOUKy ee W3 YyCJIOBMA 
shy 
\ VE® —u(x)dx = | VEP —u(@jac. 
cf i 


vp) 
En 


Jl1A HaxO*KMeHUA CieyIOWUMX IpHOHKeHHK COOCTBEHHEIX 3HayeHHit yee 
HOBHM peKyppeHTHy!O (popmysly, cCBa3bIBalollyIo (i+ 1)-e npH6mnxKeH 
Cc i-M. . 


Ilycth E, —i-e npwOmmKenve snepruu. TlockompKy ana yeTHpix n gb 


get, te u Qe Kak 9TO BHJHO M3 MX ACHMIITOTHK, He OOpallaloTcs B HY, 
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‘'TOUKE Xo, a JJIX HeEUCTHbIX NM He oOpatlarorces B HyJib HX IIPOH3BO][HbIe 


STOH TOUKe, TO (pyHKIMA, 3ayaHHasd paBencTBamH e 
| te (x) 
: IpH —w<x<x, 
ni (Xo) Ss = i 
n 
ay (x) = 5 (7 4eTHO) 
iL vil”) 
\2n ae IDPH .%, <Gx < 00; 
{ fet (Xo) 
tl 
{ a (x) 
—_——_—— _ npu —ow<x< x, 
hese a 
fl 
F*, (x) = (nm HeveTHO) 
ey ) i (x) 


Polo int ee eee 


pewemeHa Ha BceH NpaAMOH —oo<x< +00. OG6o3HauHM 
ia Ae k Rees 
Ws (x) = oh; (x) (08s), — U8: (x) [oti 
(ake ) Pp ( : er Het ( ope 
k 
_YMHOXKHB ypaBHeHue HY, = En, cupaBa Ha Ff .i(x) MM uponnrerpupo- 
‘ nN 


B 110 YaCTHM OT —oo FO +00, NOJIYIMM {JIA YeCTHBIX fl, YYHTbIBAaA, 4TO 
a h 


2 
ph = — fe (2) (8 — GE 
Es \ Bena) 0, (x) dere En \ Fri (x) 9, (x) dx — 
mT fe @)tet — ete de — 0 fs) Oh) 0h) de 
ou. \ isi (x) {2,3 ( ahs 2u. \ Ee ce tet 
h2 v, (Xo) k 
—— ———___—_- W i (X%q)- 8 
we Yea (0) os, (Xo) zh ) ®) 
(2) 
me) 
Ilonoxum S = \ pat) Seal Torga u3 (8) nowyyHM, HCxO,# 3 oUe- 
a V EO) — u(x) 
aby 
<, JaHHBIX B (°): 
ee es ee yen ee 0 (yas O18) (9) 
eee eS ae ba. 0 Ze) ae , 


0, a, = tS mpH k>3. 


Tlom02*xuM 
i h? 
EA = joe = aus Wet (Xo), (10) 
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re R=i+ 1 quai<2, k=i yaa i >2. THoxaxem, 4To 


oN E,—Ei ol). at a 


IIpu i =O 970 coorHomlenHe cipaBequBo B cHuly (6). Ilo HHAYKTHBHOM! 
lpeNOJIOX%KeHHIO ) 


5st oleae! 


Orcrojja . 
pS Vn (Xo) wi (Xo) ( 2i+4 ) 
pL ey eee ee =O\h 3 }, 
au ee ; 
Vii) F(X) | Ya Res ax 
n n a 


WH, CJI€¢XOBaTeJIbHO: 


bh wk cabs 
ga Wt (%o) = Ofna 2 


Orcioga u u3 (9) cnegyer (11). 
CopepuleHHo aHasloruyHO osyyaroTca cbopmyw (10) u (11) qua neue 


HbIX 7. wan 
V3 oeHokK, qaHubrx B (°), MOXKHO CylesaTb 3ako¥eHHe, 4TO O\h % 
i 
c c 
B dopmyse (11) no i nopsyKa Gm rye C — HeKOTOpasn KOHCTAaHTA€. 
BocnouIb30BaBUIHCb ACHMNTOTHKOH GeccesieBbix (PyHKUWH, MOMKHO sallHcat| 
BTOpoe NpHOIMKeHHe JIA COOCTBEHHBIX 3Ha¥YeHHH 3ayauu (1)—(2) B Bue 


8 
ven Ff cay(x) 
(2) pt) | \ cee ee al* 
lees re En : 2S \\ V EM u (x) dx 18th (1-+1/0) + O(h D: 
oe 
rye 
: d? 4 
(Vo (x) ee ey 
J V ©, (2) 
fd) (%) = 
Bee ence a 
? O° 
45 Evoke 


Jima Toro, 4TOObI NOJYYMT aCHMNTOTHKH COOcTBeHHBIX (byHKUMH, jocTa 
TOUHO MOACTaBHTb B ¢/. H Y). BMecTO E acHMNTOTHKH COOCTBeEHHBIX 3Ha4yeHHil 


B3AB UX CTOYHOCTIO Ha h OOMbWel, YeM TOUHOCTH gi, H Yi, (NOCKOMbKy MopAAOl 


PpaccTOAHHA Me*xKJy TOUKAMH CleKTpa paBeH fi (')). 
B saksoueHHe aBTOp MpHHOcHT rvtyOoKy!o OwaroqapHocth A. H. Tuxo 
HoBy HC. B, Momuny, a taxxe T. IIporocesuy 3a WeHHyI0 MOMOILD. 


MockosckHit rocyapcTBeHHbIli yHHBepcnTe;r | Ilocrynusto 
um. M. B. Jlomonocosa 9 VII 1956 


UWMTHUPOBAHHAS JIMTEPATYPA 
1B. Tl. Macaos, AH, 109, NW 2 (1956). 2H. A. Kramer s, Zs. f. Phys., 39 


828 (1926), * A. A. Topoguuup ns, Yen. mare. Hayk, 7, B.6 (1952). * B. Tl. ig 
cos, JIAH, 95, Ne 4 (1954). 
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{fornagp Akayemuu nwayx CCCP 
1956. Tom 114, Ne 5 


MATEMATHYECKAS ®H3HKA 
SI Sa a a 
Xp. A. XPHCTOB 


O ®YHKUMH FTPHHA KHHETHYECKOrO YPABHEHHS 
HEUTPOHOB 


(IIpedcmasaeno axademuxom H. H. Bozoa6oee1m 16 V IIT 1956) 


Kunetuyeckoe ypaBHeHHe HeliTPOHOB, ONHCbIBalollee UX Wudby3Ht0 B MO6OT 
(eIAIOMIeEH, PasMHOXKaloulell H NOrvowlaouleli cpeye, MpeycraBssner co6oii, 
< H3BeCTHO, HHTerpo-yudppepenuvalbHoe ypaBuenne (1%), mosBomsionlee 
4TH UX WOTHOCTA V (¢, r, Vv) B NpocTpaHcTBe NoOwKeHHA TF H CKOpOCTH V 
mOOOH MOMeHT f IIPH IIpoOu3BO/IbHOl IoTHOcTH D (ft, r, Vv) MepBHUHBIX Heli- 
HOB. Ilycth W (s, q, u, ¢t, r, v) —cdyHkuna [puna sroro ypaBneuns, T. e. 
) pellieHHe pH CBOOOJHOM uvieHe 


Dit, r, v) =6(t — s)6(r —q)3(v—u) 


dauaJIbHOM ycwloBHH V;-;=0. Takum o6pasom, W dr dv — peposruoctp 
ATH B MOMeHT ft OHH HeEHTPOH C payHyCOM-BeKTOPOM Mexyy r Hu r+dr 
“0 CKOPOCTbIO Mex/yY V H V-+dv, ecJIH B MOMeHT S ObII TOMbKO OHH 
iTPOH C pajJ[MyCOM-BeEKTOPOM q H CO CKOpOCcTbIO uU. Syecb MbI ToKaxKem, 
) W yyoBjeTBopseT BYM HHTerpaJIbHbIM YpaBHeHHAM IIpH BecbMa OOUIHX 
2TMOIOMReHHAX O Mpolleccax, KOTOPble MOryT Mpou30HTH c HeliTpoHamu. Oru 
ABHEHHA MOryT ObITb NOJIe3HBIMH, eCJIH pacceAHHe IpOHCXOUHT Ha AApax, 
cca KOTOPbIX He HaMHOro OoOJIblle Maccbl HeliTpoHa, HW ecJIH Hao yuecTb 
IeHHe sAjlep He TOJIbKO TeNJIOBbIMH, HO H ObICTpbIMH HM IpOMexKYTOUHbIMH 
irponamu (* °). CeodcrBa cpefbl NovlaraeM 3aaHHbIMH (PyHKUMAMUT u ft. 
Mobi OyeM YUHTbIBATb CJIE/YIOULHe IICEMeCHTAapHble MPOWeCcbl, KOTOPbIe MO- 
[ IIpOH30HTH C HeHTpOHaMH: 

1. PaguoakTHBHbl pacnag Helitpona. Ilycrp) dt — BepoatuoctTb 
0, UTO JaHHbIM HeHTpOH paciajlaeTcA B HHTepBavie BpemeHy dt. 

2. PaccenxHue HeHTpOHAa MpH ero coyfapeHHAX Ha YaCTH- 
X cpeAb, Hampumep Ha aqpax. Ilycth Po(t, r, v, w)dtdw Bepost- 
Th TOFO, YTO STOT Yap MpoOwcxo_uT B HHTepBasle BpemMeHH df u Nocue 
ipa HeHTpoH Nowyyaet CKOPOCTb Mex*Kly W HW w + dw. Ora BepOATHOCTb, Kak 
Ie LyIOUWe HW Ke, OTHOCHATCA K HelirpOHy, MMelOlleMy B MomeHT f payquyc- 
‘TOP f HW CKOPOCTb V. 

3. TlormomenHue HeEHTpOHA AApamMu cpebl, COMPOBOX fae- 
e BELIeseCHHeM paqHOaKTHBHBIX Aep, CNOCOOHHX aBaTb 
Ha3siblBaiomue HeHTpOHH, Ilycrb Pap,p,... (t, Pr, pA RECS el Oe or = 
0,1, 2,...)— BepoaTHOCTb Toro, 4YTO HeHTPOH NorsoTHTCa B MHTepBawe 
menu dt, co3qaBad pu 9TOM ky, ka,... ANep pasnbix THN0B Nj, Nzg,..., 
COOHBIX HCIMYCKAaTb Salla3bIBalOllMe HeHTPOHB!. ; 

4. TlormomeuHue HelirpoHa, compoBoxfaemMoe O0Opas3oBa- 
eM paqHoakTHBHbIX Aep, Rawmux ganas blBalolulue Hel- 
OHb, H HCHycKaHHeM OAHOTO HAH HECKOMBKUX HEHTPO- 
B. Ilyctb Phhyhy... (t, f, V, W)dtdw(k = 1, 2,...)—BeposTHOCTb Toro, 4TO 
(TpOH MOrsOTHTCA B MHTepBas! BpeMeHH dl, Co3aBaAa ky, Ro, .-. Aep Tuna 
N.,... W usmnyyaa k (k=1,2,...) HEHTPOHOB, OJMH M3 KOTOpPbIX HMCeT 
POCTh MEXKY w H w-t dw. 
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Tlycrs Rij (t, 1, Vv, t, w)dtdw (i,j =1, 2,...)— BepOATHOCT TOTO, 4 
anpo N; co3qaHo'B MomeHT ¢ B TOUKe rf TOA WeHcTBHeM HeHTpoHa, BMX} 
ileroca CO CKOpocT¥oO V, paciiajjaeTca B MHTepBadl BpeMeHu 7, 7+ dt M Uf 
9TOM JlaeT j 3ala3QbIBalOW4X HeHTPOHOB, OMH W3 KOTOPBIX OOJIayaeT CK 
pocTbio Mexky WH w-+ dw. TO He HCKJIOYaeT BOSMOMKHOCTH TOTO, YTO TO H# 
camoe Apo jlaeT paHbie HIM No3xKe [pyrHe 3ala3bIBaloulMe HeEHTPOHBI. 

5. HenpepwhpHoe H3MeEHEHHE CKOPOCTH HeEHTPOEH 
MeKAY ABYMSH akTamu Tuna | —4. Ilyctb 


av, aK 1, v) ( 
ypaBHeHHA J[BHXKeHHA HeHTPOHa B TO BpeMA, Kora OH He yuacTByeT HH 
KaKHx akTax Tuna 1—4, IIpwHunHow HenpepbIBHOrO H3MeHeHHA CKOPOCT 
HeliTpOHa MOryT ObITb ero COYapeHHA C HEKOTOPbIMM YaCTHIAMM Cpefbl, Halip! 
Mep C 3JIEKTPOHAMH aTOMHBIX OOONOUeK. Camo coOOH pasyMeeTCH, YTO STOT Tp 
ecc MOKeT ObITh paccMOTpeH HM Kak pesysbTAaT pxAfa coyqapeHHu Tuna 2, & 
B IeAX OOMHOCTH MbI NOsaraeM BOSMOXKHOCTb OAHOBPeEMeHHOPO OCYMLeCTBIeHH 
OOOHX BbIIMeyKaSaHHbIx TPOIMeccos. 

Mot 6yeM MomaraTb, ITO BYXKeHHe HEHTPOHOB MOAYHHAeCTCH 34KOHAM Kila 
cHueCKOH, a He KBaHTOBOH MexaHukN. CoyfapeHHAmMu HelHTpOHOB Mexjy code 
WM C YaCTHUaMH, ABIAIOULMMHCA TIpOyKTOM HX B3aMMOJeHCTBHA CO cpef{el 
OyjeM mpeHeOperatp (°). Takum OOpa30M, H3yuaeMbI HAMH IIpOlecc 3aMejJIeHHs 
Pa3MHOXKeHHA UW MOFMOMIeEHHA HeliTPOHOB ABJIAeTCH HeKOTOPOM HeMpepbIBHC 
MaPKOBCKOH Werbio (7). 

Bce BemuuHupt A, Po, Pryrg---> Preika---> Rij HK Momaraem u3BecTHbIMH. Mi 
XO] H3 HHX, Mbl MOMKEM CKOHCTPYHPOBaTb HECKOJIbKO HOBbIX BeJIMGHH. 

Boipaxkenne 


Q(t, r,v, w)dt dw= (P, Hie DS aes Prana.) dw; 


Rk, Ry, Ra)... 


i 


; 
é ae 
OUeBUHO, JlaeT BeEpOATHOCTb TOTO, UTO HEHTPOH IIpeTepneBaeT i, on 


MHTepBayl BpeMeHH Mexyy ¢ u t+dt u B pe3symbTaTe NoOWyYaeTcA HeHTP 
CO CKOPOCTbIO Mex]y w H w-+dw, a 

: t 
00 
eee ee rT, v) dt = (Prats. a * = \ P kas dw) dt, 


R —oco 


ti tre r, v) dt = y Rif k,k...at 


Ripe, Re 


BePpOATHOCTH NOyyeHHA Mocme yqapa ky, ky,... anep tuna Ny, No...) 
cpeqH HHX OfHOro sypa Tuna N;. Torya, ovepuguo, 


R(t, r, v, 7, w) dt dedw= >) 1r;Rj; dt de dw . 


i,j 


ne 


’ 
€CTb BEPOSTHOCTh TOPO, YTO OHH HeliTpoH, Haxo_ammlica B MoMenT ¢ B TOUKE 
M OONaaloulMii CKOpOCTHIO V, UpeTepriewaer yap B MHTepBase BpemeHu dt 
pesyJIbTAaTe NOs ydaeTCA HEKOTOPOe paquOaKTHBHOe APO, KOTOPoe B MHTepBA 


eae c, t+dt pacnayerca uw act HeHTPOH CO CKOpOCTbIO M@EXxK]Y W 
Ww Ww, a 


’ 


Bir dt (K+ DY rere # \ Padw) di 


B KaKOM-JIMOO 3 9JIeMeHTapHBIX akToB 1—4 
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‘ 

| 

ky Ro... =X) 7} 

BepOATHOCTh TOPO, YTO 3TOT HEHTPOH B MHTepBae Bpemenn dd TpuMer “4 


Ilyctb, jasee,; 


r= 9(S,q,u, 2), V= 0 (s; q, U, Zt) 
UeHHA YypaBHeHHH JBMxKeHUA (1), T. €. 3HaYeHHA payyca-BeKTopa r u 
ypocTH V HeliTpoHa B MomeHT f, eCJIM B MOMEHT S$ OH MMe pagnyc- 
TOp q HM ckopocTp u. Ja KpaTKOCTH MoO02%*xHM 


®, =9(s, at Pa) v= v(s, 4, Leta 
oy 


¥, 40 (i; re, Wars); = e(t,r I; V5 S)3 


Torja BbipaxeHue 


PE, q; U;'t) exp [— 


| ar ee 


PF 9.) a 


P00 aVs S)eexp [- \ p(t,.¢, ede 


T BEPpOATHOCTb Toro, YTO B HHTepBasie BpeMeHH S, ¢ STOT HeHTpOH He yua- 
OBaJl HH B OJHOM H3 akToB |1—4, BbIpaxKeHHyto jepes o6a MOMeHTa 
f M vepes BeIMUHHbI q, U HIM r, V, Opegemsmiouyue [cocTosHve HelTpoHa 
TBCTCTBCHHO B MOMEHTHI S, ae 


Myukunn P,Q, R,¢o, 0 u p BbIpaxKatloTca Yepes ie Poi Pretec read aA eB 
K, Tak 4TO OHM TOKE M3BeCTHEI. 

IIpu sTHx o6o3HayeHHAX JIA WcKOMOli d@yHKunH W- MpI Nosyyaem cule- 
ole Ba ypaBHeHHA: . 


W (Seedy G2 tiv)? ($24 ,-U3 t)d(r —9,)3(v —¥,) = 


ie 
+\ \ P (8! q, u; ct) Q(t; @., _,w) W (2, ., w, tr, v) dt dw + 
0 —oco 


it ic 
+\\ \ te (s, q, u, 7) R (%; hen v, Gs w) W (s, Pe W, t, r; v) d= do dw; (2) 
bey neti 0(%,, 4%.) 
(5, q, U, t; 1, v) = 8(9, — q) 6 (4 —u) P (t, ©, Vv, 8) 0 (r, V) a ie 


re ; (0,54) 
\ \ W(s,q,u, 7,8. Ww) Q(t 9, w, 0’) P’ (ates Om are ee 

t - (0n%) ,- ? 
\ W (s, q, u, 5, o,w) R(9; 9, Ws; Uy PY (Lal aVons%) Fw ode dw. (3) 


JlokasarenbcTso ypapnenua (2) mpeycTaBaser HeKOTOpoe oGobmeHHe 
4a3. MeTofa wepporo ygapa Anoum (°). Ypapuenve (3) jemoncTpupyer 
JIOPHUHbIT ~MeTOR, KOTOPbIM MOXHO Ha3sBaTb MeTOJOM Tocyeqnero yfapa: 
O6priHoe HHTerpo-AupepenHuMasbHoe KMHeETHMYeCKOe YPaBHeHve, COOTBET- 


yiouee (2) u (3), HMeeT BUY 


0 (6) 
{Vin wtveVih t Wo KG, 1.¥) Ve tt 


+ p(t, r, v) V(t, r, v)=Dit,r, v) + \ VU, r, w) Q (t,t, w, v)dw-+- 
mm (ee) ig: 
+ \ de ,r,w) R (c,r,"w, t, v) dt dw. (4) 
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IIpu 9Tom yxKe IVIOTHOCTh HcTOUHHKOB D 3jleCb IpOHsBOAbMa: le ¢ 
(2) usu (3) K (4) MOxHO OCYILeCTBUTb MprOAOMs JJaHHbIM B (°), a OOpaTHB 
mepexoj| — O6o06mleHem MeTOJa, JaHHOrO B Ge). : 

PaccmoTpuM B OCOOeHHOCTH cayyal, Korqa CBOMCTBa Cpebl HesaBHCHM 
or ru t, (BwKeHHe HeHTpoHOB MexKyy akTamu 1—4 paBHOMepHO H IIPAMC 
wHHelHHO U KaxKoe aqpo N; ciocoOHo OTaBaTb TOJIbKO OHH sana ae 
UINi HeliTpoH, McIycKaembIli B MOMeHT ero NepBoro paMOakTHBHOMO IIpeBps 
ujeuua. Tora Mbl OyjjeM HMeTb: 


W ¢s> qi. ¢ i, v) = W(t—s,r—q, u, V), 
pit, tr, = po), oC. \- w) = Q(Vv, w), 


SINS t) 


R(t, r, v,t, Ww) = DRilv,w)e ; 


qastult—s), ta ara vG 3) ay, 


mpwHyem ); —KOHCTaHTbI pacniaga anep Ni; Ri(v, w)— (PyHKUHH V HM W BHI 


ri (v) R; (w). : 
Ypapuenusa (2) uw (3) npH STOMNpHHMMAaWT Cosee MpocToH BUI: : 
W (t, r, u, v) = e740 (r — ut) 0(v — u) + : 
t oo | 
+ ( e-PW= Q(u, w) W(t —, r—ur, w, v)dedw+ 
0 —©oo 


tt @ 
+\\ \ erie S Ri (u,w) ele wy ¢f jg pe) wey) nae 

0 t —co i 

W (t, r, u, v) = 8(r — vt) 6(v — uw) e-)? 


t © 
+ \ W (t —+, r — vt, u, w) Q (w, v) e7P()" dedw + 
js 


—o 


(o—r) 


W (t —o, r —vr, u,w) SRadw, v) eos e— P(e)" dz ds dw. 


OTH ypaBHeHHA, Kak H Ooslee OOuIHe ypaBHeHna (2) u (3), Compsa»KeHbI Mex 
ny co6ok. Mx pemenusa JouKHI COBNayaTb, XOTA STO HEMOCpeCTBEHHO He BUH 
Muterpupopannem (5) wu (6) No rf MOXHO NOMYYMTh aHaJIOrMuHble ypaBHeH 


—_ e 
Aaa dynkuun W(t, u, v) = \ W dr, yaiomel paciipeyenenue HelirpoHos 1 


CKOpOcTH pH s1060M tf. 


Tlocrynuao 
14 VIII 1956 
LMTHPOBAHHAS JIMNTEPATYPA 


1 R. Marshak, Rev. Mod. Phys., 19, 185 (1947) 2 A. Axuesep,H. Tome 
pauHuyk, Hexoroppre Bonpocst TeopuH sagpa, M., 1950. 3 JI. H. Yceaues) Mom 
7Keuesck. KoHt., 1955, Peaxtopocrpoenue mu Teopua peaxtTopos, M., 1956, cTp. 20 
“TT. HW. Mapuy x, Aromas sneprua, 1, 2, 11 (1956). 5 E. Koren, Jloxn. )Kenese) 
Konp., 1955,. OkcuepHMenTanbuble peakTopbl HK PUSHKA peaKkTOpoB, Pycck. nep. 1956; im 
207, 385. © Jl. Or pent, Ba ip e pu, X. X ymMmed, Jloxn. Kenescx. KOHo., 195i 
QKCHCpHMeHTAIbHbIe = peakTOPbl. H cu3sHKa peaKTopos, pycck. nep., 1956, crp.. am 
7M, A. JieoutToBu4, Crarucrnueckad dusnka, M., 1944. 8 JI. duow Hu, KOT 
26, 386 u 518 (1954). ° JI. A nomn, KOTO, 30, 351 (1956). 1° K. M. Case, F. @ 
Hoffmann, G. Placzek, Introduction to the tieory of neutron diffusion. Le 
Alamos,. N. M., 1953. 
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Aorsanp Akayqemun nayr CCCP 
1956. Tom 1411, Ne 5 


7 PH3BHKA 
K. Il. BEJIOB u H. K. NMAHHHA 


ONPEXEJIEHHE CNOHTAHHOH JE®OPMALLMH PEWETKH 
IPH ®EPPOMATHHTHOM NPEBPALLEHHH 


(IIpedcmaeazeno axademuxom IT, JI. Kanuyeti 21 VII 1956) 


1. Upu oxnaxyenuu deppomarnetuka HuxKe TOUKH Kiopy B HeM, OHOBpe- 
sHHO CO CHOHTAHHOH HaAM@lHHYeHHOCTbIO, BO3HHKaeT CIOHTAHHaA Jeopmalna 
MeTKH. BnepBbie reopeTHyecKoe OOBACHEHHE STOMY ABJICHHIO ObIIO WaHo Pay- 
pom Hu Kannuelt (‘). M3yyenne cnouTaHHoh yedopmauuu pelleTKu cbeppo- 
IHETHKOB MpefCTaBAeT SHAYHTeJIbHbIM HHTepec, Tak KaK B 3TOM ABJICEHHH 
MOCPeACTBEHHO TIPOABJIACTCH CBA3b MexXK]y O6MeHHOH 93HEprHel, O6y- 
OBJIHBaIOlleH (eppOMarHeTH3M, H MeKaTOMHbIMH 
ICCTOAHHAMH. 

BenvuuHbl CnHOHTAaHHOH #HaMarHHYeHHOCTH B 
icTOAIee BpeMA Oe3 OCOObIX 3aTPpYAHeHHH onpeye- 
HOTCA JI MHOFHX (eppOMarHeTHKOB, HO J{aHHble 
BeJIMYHHAX CHOHTAHHOM jedopMalHH pellleTKH B 
iTepaType MOUTH OTCYTCTBYICT. 

B HacTOsleM COOOWLCHHH MbI YyKa3bIBaeM CIOCO6 
XOMKCHUA CIMOHTAHHOM JePopMallHu pelleTKH dep- 
MMarHeTHKOB M3 H3MepeHHH TemnepaTypHOH  3aBH- 
IMOCTH M@rHHTOCTpHKIMH H MpHBOXHM pe3yJIbTaTHI 
[peyleeHHA e€€ B HEKOTOPbIX cimaBaXx. 

2. B padote (7), B KOTOPOH MbI HCXOQHIH U3 
OpHH dasoppix wepexojop II poya, pa3sBuTon 
BeTCKHMH aprTopamH (°,*), ObIlIO MOKa3aHO, 4TO 
PMOJMHAMMYeCKHH MOTeHUMaN cbeppoMarHeTHKa BOM3H TemlepaTypp Kiopa 
KET ObITb MpefcTaBeH B BAe 


® — M, + as? + bs* + cp + dp? + es*p — Ha. 


[ecb o — YJ[ebHad HaMArHHYeHHOCTh; pP—MeXaHHyecKOe HallpsxKeHHe, 
5 — 5Hepra MarHuTHOrO OA; a, b, c, d, Me — TepMOfMHaMHecKkHe KORp- 
[IMCHTbI, IPH 3TOM AH € MPONOPIMOHaJIbHbI COOTBETCTBEHHO MOfyJIO ympy- 
CTH H MarHHTOCTpHKUMOHHON TocTosHHOH. M3 ycnosua OD/dp = ow, rye o— 
HOCHTeJIbHOe H3MeHeHHe OObeMa, NOJlydaem: 


w = c+ 2dp + eo. 


OrpaHvunpancb clyaaeM, Kora p = O, HW ONycKad a MTHBHYIO NOCTOAHHYIO, 
[eeM 


i) = OF 
Jlna muuetinol qecsopmallun, y4HTplBad, YTO o = a, + oj, Te os — CMOH- 
HHad HAMArHHYeHHOCTb, o; —MCTHHHaA HAMAarHHYeHHOCTb, MOKHO HallH- 
Tb 


Ntsc (Sato))*: (1) 


Takum 06pa30M, 3aBHCHMOCTb A OT KBaf[paTa CNOHTaHHOH WM MCTYHUOM Hamar- 
YeCHHOCTeH, panee HafifeHHad H3 MOJeJbHbIX NpesctapleHuu (1), BblTeKaeT 
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TakxKe H3 CTPOrHX TepMOjMHAMHYeCKHX coodpa2keHun. IIpegcrapum Sty 3aBi 
cuMmocTb rpacbwuecku. IIpu orcyrcTBHH CMOHTAHHOM HaMarHHveHHOCTH B Bi 
tlecTBe HeT H CHOHMHHOM yecsopmaunu (upu H = 0); WyCTh 9TO COCTOAH 
coorsercTpyert Ha puc. | rouke OQ. IIpu noaBmeHHM CHOHTAHHOW HaMarHHYeHHOC 
(uanpuMep, Ip OXsaxeHHu HwKe Temnepatypbl Kiopu), BOsHAKHeT CMmonTa 
Haa jledopmMalua pellerKu, KoTOpast corsacno (1) paBHa: 


h, — 1/,e02. (: 


SToMy COCTOAHHIO cooTBeTCcTByeT ToOUKa O’. EcuH, Haslee, MPHJlOxKHTb MarHHTHC 


nove, TO BOSHHKaeT HCTHHHAA HAMArHUYeHHOCTb 0; HM CONYTCTBYIOULAH 3TO 
HaMarHHvYeHHOCTu MarHuTt¢ 


le JERR cTpukuua );, KOTOpad jOOaE 
I 45° ff) 252° JIfeTCH K CHOHTAHHOM jedoz 
IO Th eS MalHH peuleTkKH As; TO Mep 
2b 99979 ,_~=S ss: WBEJIMYCHHA Gj. 
\ 2 218 Ha mpakTHKe MbI He Moxe 
18 255)) HenocpeCTBeEHHO HU3MepUTb A} 
| f ‘ OHa CyllecTByeT B (pep pomal 
< ppl. HeTHKe B CKpbITOM Bue. IIp 
= 6 1279 ; HaJIOMKeHHH MONA Mbl HadJiG 
i OT SE eae dil hokage) JaeM TONbKO A;. QTO COOTBEeT 
2 if 01 i cTByeT TOMY, 4TO Ha pHc, 
ie i 400 EL 1600 2200 2600 Hayao KOOpunaT nepexe 
Te oo cutcx B Touky O’. 3 puc.| 
1 


a MarHHTOCTpHKILHIO A; B CyHi 
Puc. 2. 3aBvcHMOCTh MarHMTOCTpHKUMH, COmyTCTBYIO- HH KBajlpaTa HaMarHHuenH 
men MCTHHHOMY HaMarHHYHBaHHW, OT o WIA CIJlaBa CTH, TO C MOMOLI[bIO 9KCTP , 


0 _ 0, 0 ; 
PBN OI NOMAWHH mpAMOH i; (o7) 4 


ONpeyeHTb He TOJIbKO CIOHTAHHYIO HaMA@rHHYeHHOCTb, HO HW CHOHTAHH 
JebopMalluio pelleTKH (beppOMarHeTHKa, BbISBAHHYIO OOMeHHbIMH CHJIaMH. 


Ha yCTaHOBKe C BbIHOCHbIM IPOBOJIOUHBIM JaTYHKOM, MpHHIMM ycTpolicre 
KOTOpOrO Obl ONMcaH panee (°). M3 pucyHKa BUHO, YTO Mp Bcex TemIepaTypa 
MarHUTOCTpHKUMA ); IMHEHHO 3a4BHCHT OT KBal{paTa HCTHHHOM HaMarHuyeHHoctt 


M30TPONHbIM XapakTep.? F 

OKCTpanouIMpyA Ha puc. 2 MpAMble K OCH aOcIHCcc, Mbl Nomwyyaem 3HaueHt 
CNOHTAHHOH HaMarHHYeHHOCTH Ss. OTOT MeTO HAXO*R[CHUA 9; MOXOX Ha U3BeC 
HbIH MeTO]| ONpefeseHHA ¢; U3 KPHBbIX MarHHTO-KaOpHyeckoro aiekta. Eca 
MpOOKUTb NpAMble Ha pc. 2 Jo MepeceyeHuA C OCbIO OPAMHAT, TO NOwyae 
Ha Mocleq{HeH OTpe3KH, PpaBHble SHa4eCHHSAM CHOHTAHHOM JecbopMaluu pelierK 
is. Takum 0O6pa30M, H3 KpHBbIX Tua puc. 2 MerKO onpegenmiorca pH KaxKy 
aHHOW TemMepaType 3HaYeHHA os H CONYTCTBYIONLMe eli 3HAUeHHA Ag. 

4. Buy 3aBMcHMOCTH As OT TemMepaTypbl BOM3H TouKH Kiopn moxer Obit 
olpeyeeH W3 TePMOAMHAMHYeCKUX CoO paxkennli. Tloqctapaasa B (2) usBecrHe 
COOTHOIMMeHHe 


Oj 


TaKKE BbITeKalollee U3 TeOpun PasoBbIx Mepexoyos II poga (*), nomyuaem 


4 Oe 


esc | yes 
hs = gp (0-7), 


. €. BOJIH3H TeMIepatypbi Ktopu is, Tak 2Ke Kak Hf o2, QOKHA WHHelHO 3aBH- 
p> OT T. ; 

_ Ha onpire quia ciimapos ata wHHeliHocTh He BCerjla HMeeT MeCTO, ITO CBA3AHO 
BIMAHHEM HEOMHOPOAHOCTH KOHWeHTpayMu crviaBa (7). Heognopoquocts 
OHICHTPalMhH BCIIWaBe MPHBOAUT K «pasMbI- 

Wio» (beppOMarHHTHOFO peBpalllenusA, B pe- 40 
yabTatTe vero KpHBple o2(T) uw Ag (T) uckpuB- 
Mi0TCH. ONbIT, ONHAKO, MOKa3bIBaeT, YTO BHI 


ABUCHMOCTH }, Ho, OT T HOCHT oOfMHaKO- Ry) 
BIM XapakTep. OTO o3HayaeT, TO Mopmyna 


+7 


2), YCTaHaBIMBalollad WHHelHyIO ©3aBlicH- 

CTH A, OT a, WOUKHA COOMOLaTheaA jaxKe 0 

Jf HEOWHOPOHBIX cpeppomaruetTuKos. Puc. 3 ro eee, 600 
OPOWIO NOATBeEpAKaeT STOT BbIBOA JH BCeX &% 

ISYUCHHbIX HaMH CIaBOB. Puc. 3. SapycuMoctb A, ore? sua 


5. SHaHve BeMUMHEI CNOHTAHHOL Jecop-  cnapos: 1— 32% Ni, 68% Fe; 2— 
auMH pelleTKH MO38BONAeT onpesenHTh 31% Nis % Co, 64% Fe; 3 — 33% 
JeppOMarHUTHY!O aHOMaHIO TenMoBoro pac- i: cae net ou pea a, 
IMpeHua B (beppomarHeTHKax. Ha6stogae- ERE ae Bey 
Ibi Ha ONbITe KOSPPHIHeHT TelMIOBOrO paclINpeHHA a JIA BexKorO eppo- 
faTHUTHOTO Tela COCTOHT H3 JIBYX uacTel: 


dd. 
aes dehy (3) 


a.=0— dT 


IEC do, — 0 — KOsulneHT TelMOBOrO paciIMpeHHA, KOTOPbIH HMeJO ObI 


eINECTBO, e€CJIH B HEM CaMOMPOH3BOJIbHad HAMATHHYeHHOCTh OTCyTCTBOBAaIa; 

di,/dT — beppomaruuTHadx anomalua Kosp- 
a-10° QHIeHTa pacliMpeHua, oOnpeemseman Temme- 

PpaTypHbIM XOOM CHOHTaHHOH  jepopmannuu 
1) pelleTKH. 3Hak Tepe BTOPbIM WieHOM ompe- 
ylenseTcad 3HAKOM U3mMeHeHUus d),/dT mpu 
Harpepanuu. Jia HUKeIA 9TO H3MeHeHHe m10- 
JIOKUTeIbHO (YTO IPHBOAUT K MOMORKUTeIbHOM 
aHOMaJIHH «), IX HHBapHbIx cnaBos dh,/dT 


0 : Hoos OTPHIaTeJIbHO. 
100 200 JOB Ha puc. 4 Jana TemulepaTypHad 3aBHCH- 
Puc. 4 MOCTh a JWIA MHBapnoro crmaBa (31 % Ni, 


5% Co, 64% Fe), cHaTad Ha jMMaTOMeTpe 
lepenapa. Iipu6apiaa Ha puc. 4 k opyqunataM a (pH Kako JaHHOu Temlepa- 
ype) OmbiTHble 3HayeHHa d),/dT, NomyuaeM TeMIlepaTypHbIM XO %,—0, KOTO- 


BI B MepBOM NPHOAWKeEHUM cOBMagaeT c XOfOM 3aBucuMOocTH a@ OT T QUA 
ecbeppOMarHHTHBIX MeTAaJIJIOB. STO MOcTpoOeHHe, TaKHM OOpasoM, MOKAasbIBaeT, 
TO aHOMaIHA TeluOBoro paciivpeHuA B deppoMarHeTHKax OllpejemerTcH 
NOHTAHHOH ‘epopmallHeli pelieTKU, KOTOpad BOSHHKaeT pH deppomMarHuT- 
OM lIpeBpallenun. 


MockoscKul rocyapcTBeHHbIit yHuBepcuTer Hoeryeante 
um. M. B. Jlomonocosa 20 VII 1956 


UMTHPOBAHHAS JIMTEPATYPA 


1R. Fowler, P.Kapitza, Proc. Roy. Soc., A124, 1 (1929). # K. Tl. Beazos, 
. M. M,, 2, B. 3 (1956). 3 JI. JIaugay, E. Iugdmaun, Craracruyeckaa pusuxa, 
mer oil wae Oy p Fr, KOTO.19, 3961949). > K.-T Bbeaos, BAB: Wwn a7, 
T®, 23, 44 (1953). ®C. B. Boucoscexkuid, A. C. Wy p, Peppomarnetusm, 1948. 
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PHSHKA 


B. B. FOBOPKOB, B. HM. FOJIbJAHCKHH, O. A. KAPITYXHH. 
A. B. KYWEHKO u B. B. MABJIOBCKAA 


YMIPYFOE PACCESHUE y-KBAHTOB C 3HEPIMEN 
iO 120 M3B MPOTOHAMU 


(IIpedcmasaexno axademuxom H. E. Tammom 15 VIII 1956) 


VUccneqopanve yrsoporo paciipeyeieHia WH aOCOJNIOTHBIX BeHYMH CedeHHi 
yUpyroro yp-pacceAHuA ABJIAeTCH OHHM H3 BO3MOXKHbIX CcMOCcOOOB H3y4eHH 
KaK 3JICKTPOMaArHHTHOH CTPYKTypbI poToHa, Tak HM XapakTepa ero B3aMMOeH; 
CTBHA C Me3OHHbIM Toiem. IIpocTeliiaa TeopHaA paccexAtHHA {-KBaHTOB TpoToy 
HaMH Oblia pasputa Tloyamnom (1). B stoi Teopuu pacceHBaloulul WeuTp (cd 
cHHHOM !/,) CUHTaJICA TOUCUHIM H XAPpaKTePH3OBaJICH JIMLb BEIMYHHAMH 3apsifia 
WM MaCCbl, a CJIOMKHOCTh BHYTPeHHeH CTPYKTYPbl IIpOTOHa YUHTHIBANaCb UHC ‘ 
(peHOMeHOJIOrHueCKH — BBeeHHeEM B pacueTbl CTATHYeCKOrO AHOMAJIbHOrO mary 
HHTHOrO MOMeHTa. B pesyubtate Iloyanm nonyaun dopmyay Kaetna — Hu 
IUHHbI C JOOaBOUHBIMH WIeHaMH, COJep2xXallMMH BeJIMYHHY OTKOHeEHHA Mars 
HHTHOrO MOMeHTa OT AJepHoro MarHeToHa. 

SaBeOMO ACHO, YTO B paccesHHH HYKJIOHAMH Y-KBaHTOB, OCOG6eHHO MIph 
9HeprHvaAx hy F mnc*, UrpaioT CYWIECTBCHHYIO POJIb T-Me30HbI (CM., Halpyvmep 
(?)). OfHako yueT STOH POH 3aBHCHT OT KOHKPeTHbIX IipeANOOKeHHH O CBOH 
CTBaX M€3OHHbIX NOJleH WH XapakTepa HX B8aMMOjeHcTBUA Cc HyKIOHaMH. [lo3TOM} 
peqckasaHuA TeoOpeTHyecKHX paOOT, MCNOMbSYIOULMX OTJeJIbHbIe KOHKPeTHBIG 
BapHaHTbl MeSOHHBIX TeopHi (3-5) HW TpefcTaBseHHA O HYKJIOHHOM U306apE 
(J = 3/2, T = 3/2) (8*), mloqmexaT BcecTOpOHHeli 9KCMepHMeHTAaJIbROM Tmpoy 
Bepke. 

Hecmotpa Ha MHTepec MpobsembI yupyroro Yp-pacceAHHA, BIJIOTh JO KOHDE 
1955 r. B JIMTepaType He NOABHOCb HH OHO SKCHepMMeHTaN_HOH padorsl 
O KOMITOH-apekTe Ha MpoToHax. OcHoBnoli npuynHol noqo6noli cKyqocTH 
SKCHEPHMCHTAJIbHBIX JaHHbIX ABIAeCTCA Kpalinad MaslOCTb ceyeHuh ynpyrord 
y~p-paccefHHA (TOMCOHOBCKOoe ceyeHHe 


8 Bone 
Grome rn 3 (sacs) —— 93-1073 cM’), 


a O*KH[ATb 3AMCTHOFO YBeJIHYCHHA CCYCHHH TO CPABHEHHIO C Sroye MOXKHO TOMbKG 
B OONaCTH SHEprH O1M3 M30OapHoro Makcumyna (hy = 340 Mos), rye TpyquocTE 
HaO/MOeCHAH ONOIHHTEIbHO BOSpacTaloT 3-34 NOABIeHUA GOOsDUIOFO (poué 
{-KBaHTOB OT pacnayja «°- mMesonos. Mmenno u3-3a sToro nocmeqnero O6cTOF 
TeIbCTBA NEPBbIe SKCMePHMeHTHI MO HccseOBaHHIO ympyroro yp-paccesHuA 
(10,11), paBHO Kak H HAallM OMMCbIBaeMbIe HV2KE OMBITHI, BbINOHeHBI TIpH SHeprHuax 
{-KBaHTOB, He NpeBbilUalowlNx Mopora oroobpa3s0BanHua = -Me30HoR *. B 3ToH 
oONacTH 9HeEpru MOMHbIe CeyeHHA yUpyroro yp-paccesHuA 10 BCeM TeopeTH 
YeCKHM TIpeCKasaHHAM MOUTH COBMAaaloT C TOMCOHOBCKHM CeyeHveM, Ht MO3STOM) 
3HAYHTebHNO OOJIbIUMH UNTepec MpescTaBAeT He ONpesemeHue NOMHEIX ceueHHih 


* Kak Obl10 coo6meHo Ha cumnosnyme EpponeiicKoro IWCHTPa AJCPHbIX HCCIETOBAaHH B Ke 
Hepe B Hione 1956 1r., P. Bepnapzuun u corp. B camoe nocemuee BpeMA HCCMeLOBAIIN KOMIITOH-36) 
(eK? Ha MpoToHaXx HM pn Sonee BEICOKHX SHeprusax. PesyAbTATHI HX OMBITOB PpaBHO Kak yrou 
HEHHbI€ PesybTaTb padotsi (11), cooSujennple B mae 1956 r. Ha MocKorcKoli kondepennnn m0 ou 
3HKE UaCTHI BbICOKUX 9Heprult B. Balickondom, eure He on yO/INKOBaHEI. 
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HCCNEROBAHME YIIOBOTO paciipeeeHHA paccesHHbIX {-KBaHTOB. Mexyy Tem, 
[eHHO B BONPOce 06 yroBOM pacnpefeeHHH yupyroro yp-paccesHHsA pesysb- 
TbI padorsl (1°), B KOTOpOli Oba COHapyxXeHa cHuIbHAs HallpaBJIeHHOCTh pac- 
HHUA Biepel (pH MAKCHMaJIbHOH sHepruu y-KBaHTOB 98 Mop < 
4, 5), PasOuIHCb CaHHbIMH paOornr (1'), aBTopEI KOTOpOTt He ea ke 
OOHOK Hanpassennoctu. Tlosromy, HecMOTpaA Ha MloABNeHHe B XOse BaKWIO- 
TEIbHOrO 9Tala NOTOTOBKH HaluHX ONbITOB padoT (0,11), mpr coumM Bce 
> Ge3yCOBHO WetecooOpasHbiM BbITONHUTD HamMéuennbie Hamu Hi3MepeHu sl 
NWOBoro pacipeewenHA MPH YMpyroM paccesHHH Y-KBAHTOB Cc SHeprHAMH 
. 120 Maz mporonamn. 

OnbiTb! Nposoyuuch Ha 265 Msp cnuxpotpone ®usuuecKoro HHCTHTyTAa 
t. II. H. JleGeqesa AH CCCP. Jlna ymenbmenus douopoli 3arpy3KH OT)[eJIbHbIX 


Hon. kame 
(MOHLINOD, 


XS 
SIS 


Puc. 1. Cxema ycraHoBKu 


eTUHKOB H CueTa CJIYYaHHbIX COBNAeHHM paOoTa MpOM3BOAUMAaCh B YCJIOBHAX , 
ya OarojapA 3aMeHe MFHOBEHHOPO BHIKJIOUCHHA YCKOPAIOWero Hallp 12KeHHA 
{4 PeSOHATOPe MOCTeMeHHbIM €FO YMCHbIICHHEM JVIHTeJIbHOCTb MMIYJIbCOB CHH- 
yoTpoHa cocTaBsasa 1000 w cek. (BMecTO OObIUHBIX 30 pw CeK.). CneKTp 31eKTpo- 
B, MOMAawllNX Ha MHUICHb CHHXPOTPOHA, OKAa3bIBAaJICA IPH ITOM IpHOMH3H- 
JIbHO TPeyFOJIbHbIM C OCHOBaHHeM OT 75 (0 119 Mop uw MaKcuMymom I1pH 97 Mos. 
VccneqopaHue yipyroro _p-paccetHuad Mp 9THX SHEprHAX MpoHsBoAUTOCh 
JTEM perHcTpaluH TOJbKO paccesHHbIX {-KBaHTOB C MOMOLIbIO TeIeECKOTIOB 
MHTHJIIAWMOHHbIX CUeTUHKOB. OOM BH], yCTaHOBKH H300paxKeH Ha pre. |. 
Ha6mr0enua IpOu3SBOUINCh C TOMOLMIbIO IBYX TeJIeCKONOB, PactOJIO%eHHIX 
[HOBpeMeHHO Tog yraamu 90 u 90°, 45 uw 90°, 45 4 135° B maGopaTopHol cucTeme. 
AYKbI TeeCKOM COCTOA M3 YeTbIPeX MKHJKOCTHBIX CUMHTHJIAWHONHBIX cueT- 
[IKOB, HalOJIHCHHbIX pacTBOpOM TepdeHuuia B Tosmyone (3 r/n). 3a TepBbiM 
eTYHKOM KaKOrO H3 TesIeCKONOB, BKJIOUABLIeEMCA Ha AaHTHCOBNaeHHA JIA 
{CHbINCHHA (POHA OT MPOHUKAIOWINX Nap, paciosaraJicA CBHHIOBbIN KOHBepTop 
munHolt 6,2—7 r/cm?; mexkly TpeTbUM UM YeTBepTHIM CUeTUHKAMH — aJIOMMHHe- 
if (buIbTp TomMHHOH 5,4—6 r/cm?. Ilopor peructpauuu {-kKBaHToB, onpeye- 
IBUIMHCA TOJULMHOM BTOporo HM TpeTbero cyeTUHKoB H Al-PuabTpa, cocTaBisas 

@ OOOUX TeneckonOB~40 Mos. 
J\a perucTpalu CBeTOBbIX HMMYJIbCOB OT CNMHTHMAATOPOB MpHMeHAJIKCb 
TOMIEKTPOHHbIe + YyMHORKUTeIH DOY-19-I]. PaOouee HatipaAxenne na (poTo- 
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YMHOXKUTeEIAX JOBOAUMOCh JO 4—4,5 KB, 4TO NO3BOMANO MOJYYHTb Ha BbIXOJ) 
O9Y, paboraiulero mpamo ua kaOenb PK-50  (BosHOBOe COnpOTHBJICH 
o = 150 om) umikyyibchl ammummTyqot 10 B. C Bbixoya @3BY uMnyJIbcbl nept 
aBaJIUCb JUIMHHbIM ‘KaOesiem (~50 m) HemocpeycTBeHHO Ha 9SJIEMeHT oTéop 
copnayenuil, rye OHH OrpaHwuMBaluch HM (OpMMpoOBaIMCh NO AHTeIbHOCT 
MeTPOBbIMH OTpesKamMH KaGen PK-50, 4TO AaBaslo BOSMOAKHOCTb MOJYAHY 
pa3peulaiomlee Bpema t = 9:10 cexk. Ha puc. 2 Nokasana THIMYHasd KpP 
Bad COBNaseHHH, HaOOfaBWIaicA Mp BBeJeHHM 3ajlepxKeK B KaHaJ OAHOTO 
CUeTUHKOB JIA padowHx TPOHHbIX copnajyeHHul. 

Qnement oT6opa copmayenul Obl coOpaH MO MpMHUMMy AMOAHbIX CXE 
c MpeqpapHTeibHbIM (popMUpoBaHHem MMITy/IbcoB Ha Bxoye. B KayecTBe Hey 


HefiHbIX 9JIeMeHTOB MpMMeHsAMch repManuesble Auop Tuna JAT-8. YctaHoBKi 
ObIIa BbIMOHeHA TAK, UTO HMeaCb BOSMOW, 


N HOCTb KOHTPOJIMpOBaTb BCe Cu¥eTYHK 
§ CUHTATb JBOMHbIe, TPOMHbIe H YeTBePHBI 
= 400 copnayeHua HM UX KOMOHHALHH. OTO TM 
S 3BOAO0 [e@aTb BCeBO3MOXHbIe MpOBE 
YS 320 pouHble H3MepeHua. . 
RIN B paOore vcMoubsoBasica = >KHIKE 
& 8 240 BOMOPOR,  saJMBaBUIMiica B WHIM ApH 
<5 yecKHii cocyq H3 TeHOMOJHCTHpON 
SS 160 TIC-4 BuyTpesHum juamerpom 108 MM 
§ 8 M HapyKHbIM juMaMeTpom 208 MM (TOY 
baa wiHHa cTeHoK oKoso0 200 mr/cm?). CKa 


G@ 4 GF &£ & mpceh nocTh cueTa oT TycTOH MUINeHH cocTEE 
JadepHka Jada B passMUHbIX MsMepeHuax OT DO 
Puc. 2. Cuer tpolinprx cosnagennii AO 80% a 6 ee caer’ 0) ae 
TeleckKona Ip pasMYHBIX 3amepxKKax B HH, 3alONHEHHOM %KUJIKUM BOJOpPOJON 
OAHOM H3 KaHaJIOB QppekTHBHO padotTaloulMH OObeEM ME 
WeHH TIpH pacnosioxKeHHH TewsecKoNG 
ONpefeAJICA CpaBHeHHeM CKOPOCTH cueTa TIpH perucTpaluu x°-MesoHOB q 
«TOVedHOrO» rpaiHTOBOrTO HCTOUHHKaA HM NMeHOMOMMCTHpOOBOH padouel MHI 
HH, 3aMOJIH€HHOH KHKHM a30TOM (3TH ONBITH! MpPOBOAHJIMCh CO CHeKTpO 
TOPMO3HOrO H3J1yYeHHA C MAaKCHMaJIbHOM 3HeprueH 265 Mop). Jima mpuBefd 
HMA MOJYYeHHbIX JaHHbIX K AOCOJNOTHBIM 3HaveHHAM OblJia onpeyeseHa CKG 
pocTb cYeTa Y-KBaHTOB OT (poTOOOpa30BaHHaA «=°-Me30HOB Ha Boopoye (mpi 
265 Msp) WM MpoBesqeHO M3MepeHve NOTOKOB TOpMOsHOrO u3syueHHA (Op 
h¥max = 119 w 265 Msp) c moMomtbIo PpacpHTOBBIX JeTeKTOPOB, aKTHBUPYK 
IWHXCaA B peakuMu Cl? (yn) Cl uw cnheunambHO rpaqyHpoBaHHHIX HaMM B OTJeJE 
HBbIX OMbITaX. , 
Jima pacueTroB ceyeHHit B TepBoM MpHOmMxKeHUM Npeqnonarasoch, 
quppepeniwasbHoe yrsoBoe cevenHe uciycKaHua oq yrsom 90° y-KBaHTC 
OT paciaqa ©°-Me30HOB paBHO NpocTo yBOeHHOMy cevyeHHIO uciycKane 
m°-Me3OHOB HO 9THM YFJIOM, KoTopoe Js ymax = 250 M3B  cocraBage 
2,4-10°°° cm? /sppext - KBaHT-cTepay. (!2). OdcbekTuBHocTH TeecKONOB Ad 
pervcTpallMM Y-KBaHTOB OT pacnajla ©°-MesoHOB HM ympyroro  Yp-paccesHH 
(yCpeqHeHHbIe MO CMeKTpy 9THX Y-KBaHTOB) MpHOMxKeHHO MoMaramuch Of 
HakoBbiMH. IIpH cpaBHeHun yaHHprx pin 45 wu 135° c yanHprmu Jia 90° BBE 
AMIMCh NompaBoynble MHowxUTemM (0,92 ana 45° w 1,08 gaa 135°), yunTe 
Baloulve pa3sIMYHA B SHEPrHH PacceAHHbIX Y-KBAHTOB. | 
PesyJIbTaTbI HaliMX OMNBITOB MpeycTaBsieHbI Ha puc. 3. Ceuenne jaa yr 
90° (ds /dQ = (1,35 + 0,13)- 10°82 cw2/crepay xopomio cormacyeTca c pe3ydil 
TaTamu paOorpr (1°). OgHako, B oTsMUHe OT 92TOII pa6orTbl, B HalivxX OMbITa 
yCTaHOBJeHO NPeHMYIeCTBeEHHOe paccesHve (POTOHOB B 3aHIo1o HOycep 
(qua 45° ds /dQ = (1,40 +-0,17)- 10-8? cm?/crepag; yaa 135° (2,25 + 0,45) 
-10°°° cm®/crepaq). Ovor pesybTaT o3HayaeT, UTO y2Ke IPH 9HepruAX {-KBal 
ToB 0 120 MsB aHamM3 mpoToHHoro kKomnTOH-3¢peKkTa, OCHOBaHHBIi WH 
Ha SHAavYCHHM aHOMAJIbHOrO CTaTHCTHYeCKOrO MarHUTHOTO MomeHTa (1) u Hp 
990, 


AWM K BbIBOAY O HEKOTOPOM MpPeBBILIeHHH pacceAHHA B MepesHio1o IoJ1y - 
pepy, OKasbIBaeTCA HeOCcTaTOUHbIM. Y2Ke IIpH STHX ZHEprusAx, 110-BHJ{MMOMY, 
POABJIACTCA HHTep(pepeHUMA paccestHHA Y{-KBaHTOB Ha TIpofOHe Kak TOUeUHOM 
ipawe WM Ha HYKJIOHHOM H300ape, T. e€. BCIeACTBHe CYyLIeCTBOBaHHA acuM- 
ETPHYHOrO Me3OHHOrTO O6vIaKa B ; 

-COCTOAHHH BOSHHKaeT JMHaMH- : 

SCKHM MarHHTHbIit MOMeHT HyK- em/orepad 

OHOB. 

ABToppl Bblpaxkalor mpu3Ha- 
SIbHOCTb 4.-Kopp. AH CCCP 
. HM. Bexcnepy 3a Hen3meHHoe 
HMManHHe kK padoTe H IeHHbIe 
MckyccnH. Mb O6aroqapum 
m.-kopp, AH CCCP A. WV. MWanp- 
ukopa, H. HW. [uus6ypr,H. H. Z 
OpOlIHIOBa HM ApyrHx corpys- 

MKOB Kadelpbl HH3KHX Temie- 

aTYp pusuyecKOrO akyIbTeTa pyc. 3. Yraonoe pacipegxeenue ympyroro yp-pac- 
(PY 3a MOMOUb B MOCTaHOBKe ceanus: 1 — no opmy.e Iloyaauna (1); 2 —nurep- 
AG0T Cc X%KH]KHM BOOpOoM. MOWAUHeH MexKAy JaHHbIMH JIS CbOTOHOB HyIeBoli 
BI OmaroqapHbl TakxKe KOwWeK- SHeprHu HW pacuerama Puryca (°) qua cboroHoB c 
| SHeprusamn cable 190 Msp 

IBY 9KCIyaTawuu CHHXpOTpoHa 

MAH. 

Yxe ocie cyauu cTaTbH B HaOop'npod. JI. Ppum us MaccayysercKoro 
exHolorMyueckoro uucTHTyTa (CIA) m06e3HO Mpucial Ham TeKcT NO_poOHOH 
raTbH apropos (!'), HampapmeHHol umH B Physical Revew. Kak sapcrsyet 
3 STOH CTATbH, AIA yY-KBaHTOB c 9HeprHelt oT 9D Ao 130 MsB Ha6smoqaetcsa 3a- 
eTHOe yYMeHbIUeHHe CeYeHHA pacceAHHA OJ yruiom 45° m0 cpaBHeHHto c TOMCO- 
OBCKHM CeYeHHeM, 4TO KaveCTBeHHO cCorsiacyeTCH C HallHMH pe3yJIbTaTaMH. 


0 40 60 = 120 160° 


Q — 


@MusnyeckHH HHCTHTYT Ilocrynuo 
um. II. H. Jle6enesa ee LAV IM956 
Axkayemun HayK CCCP 
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\ 


PH3ZHKA 


JI. C. YJIbKOBA, HW. B. COKOJIOBA u M. fF. WIA®PAHOBA 


PACCEAHHE MOJIOKUTEJIbHbIX HW OTPHUATEJIbHbIX 
x-ME3OHOB C 3HEPIMEN 300 M3B HA BOJJOPOJE 


(ITpedcmaezexo axademuxom JI. B. CxoberbtyorHoim 4 VIII 1956) 


B nactosmleli pa6ore MeTOJOM TOsICTOCMOMHbIX COTONMACTHHOK H3y4aJlOCk 
pacceAHHe NOJIOMKUTeMbHbIX HM OTPHUATeJIbHbIX T-M€3OHOB Ha BOMOPOre. 

I]lnacrunku HUK@®M tuna «P», 3arpyxXeHHble alleTaTOM JIMTHSA, oouly 4a: 
JMCb Ha CHHXpomuKsoTpoHe Mucruryta agepHbix npodsiem AH CCCP. Cpequas 

‘ 9HePrHsA MOJIOKUTeMbHbIX MCSOHOB E 
Mb ferepab cboTonsacTHHKax cocTaBasaua (295+10) 

#8 Map, OTpHUWaTebHbIX Me30HOB (300-4 
+415) Mas. Metoypl o6paborkH H TIpo- 
CMOTpa TIaCTHHOK, a Take pep 
BaPHTeJIbHbIe Pe8YIbTATbI OBI CO 
o6mleHbI pahee (1). B- nacrosmiee 
BpeMaA HalijeHo 105 cayaaeB yupy- 
roro pacceAHHA OTPHWaTeJIbHbIX Me 
30HOB H 149 cayuaeB paccesHAs 
MOJOMKUTEIbHBIX M€E3OHOB B_ HHTep- 
Bayle yrmop oT 10 yo 170°. 

Ana OWeHKH UHTerpasbnore 
ceueHHa ynpyroro paccesHuaA ObWWIn 
BBeJeHbI Cyle/{yIOUlMe NOMpaBKH: Ha 
9cpeKTHBHOCTh mpocmotTpa 10 
nuomayqH (10%), Ha NponycK cobb 
0 30 8 70 80 10 19 T6) TW" THM y cTeKlla HM y MOBepXHOCTH 

Yeon paccennus mesova A cyu.m  2MYNbCHH (5%) H MpolycK TaKHx 
Puc. 1. Yrnoppie pacnpenenenua pacceanua ee a ee 10a 
™ -M€3OHOB Ha BOJopore. CnOMHbIe KpHBbIeE— paccesHuA OOpasyeT OombUION yee 
pynkuna f(0)=a+bceos O+ccos? 6, © MwOcKOcTbIO 9Mysbcenu. Tlocmepme 
rye a, b, € — 9KcnepuMentabupie Koad @u- HAA MOMNpaBKa COCTABJIAeT 35 % OT 
atta: NOHOrO YnCa cyyaeB HW He 3aBHe 

CHT OT yrula paccesaHHA. 


C yuerom yka3aHHbIx MONPaBOK TOJy4eHbl Cleqyroulwe 3HaveHHA Js 
HHTerpaJIbHbIX CeYeHHH: 


6 


Il 


a(x + pa +p) = (11 +2) 6; 
o(x* + p—>xt+ p) = (63+ 10) MO. 


Yruopple pacnpelesenua Aus 3THX TMporeccos aHaJIM3HpoOBaJIMCb B pele 
HosioKeHHn TO pacceAHHe MpOMCXOAUT B COCTOAHHH C M30TONMYeCKHM CHE- 
HOM */. HM 1/5 npM yyacTun TombKo S- wu P-Bomn. 
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CneqoBaTebHO, (PyHKWMIO yrsoBoro pacipeyeveHHA MOXKHO MpeCTaBHTb 
Buje 


{ (8) =a+ bcos6 + ccos? 6. 


MetoOM HaHMeHBIUHX KBaf{paToB Obl HalijeHb! KOIX;pHNNeHTHI a, b uC 
MO/cTepayl. Ja paccesHun c*-mesoHoB: a_ = 0,57 +0,16; a, = 2,6 +0,60; 
0,09 -.0,20;) 6. = 7,5 1,1; c. = 0,96 + 0,28: CAS SUITS Coort- 
TCTBYIOUIME yrJIOBble pacipeesieHHA pecTaByepbl Ha pHc. 1. Paspr pac- 
AHHA ONpeqeAHCb PpatuyeckHM MeTojom AKuHa (75), TpeOyroueeca quia 
[ayIM3a CeYeHHE PacCCeAHHA OTPHWaTeJIbHbIX =-Me30HOB C NepesapxAAKOl B3ATO 
1K Pa3HOCTb NOJIHOrO CeYeHHA paccestHHA ~ + p, H3MepeHHOrO B pa6ore (?) 
) BbIOBIBAHHIO H3 Ny4Ka, H CeYeHHA yupyroro paccesAHHA, NOJyYeHHOrO HaMH. 

Hatiqenbr ceyyroulve 3Havenusa (pas: 


, = — 32°+8° 
Ge. = — 12° 3° 
Mss = 141°-+ 10° 
£1) QN 
CN Kes 12° 
tig = 10° %43 = — 10° 
Ce ee Oe Ors 2 lhe 


OmOku B (hasax HalieHbI IyTeM BapbupOBaHHA jJ[MaMeTPOB OKPy2KHO- 
el, TlepeceyeHue KOTOPbIX ONpejesser cbasbl B MeTOJe AmKUHa. 

IIpu aHanM3e jaHHbIx 10 
ICCeAHHIO «x*-Me3oHOB. BBE 
yaHO pellieHHe THNa Wepmu, 
0 «6culeflyeT H3 OMbITOB Npu 
SHbIIHX 9HeEpruax. Hecmotpsi 
1 OOJIbILYIO HEOAHOSHAYHOCTh 
yacpHUeCKOrO MeTOJla, aHaJIH3 
3YJIbTATOB paccetHHA 7 - 
2930HOB B HallieM cJlyuae jjaeT 
JIbKO j[Ba pelmeHHa. Tou- 
Tb JKCIEPHMeHTa He 103- 
JIHeT BbIOPaTb OHO H3 HX. 
Jima mpopepKkH  cTenleHH 
OTBETCTBHA (has 9KCTIEpH- 
SHTAJIbHbIM YyIsIOBbIM  pac- 
eylesIeHHeM Oba BbIMHCIeHa 
suunHa 


= 2 SU oe lo oe ioe es on 
M = y ae ee. 4. 68 (20 t0 20 UO 280 Mab 


i=1 
Puc. 2. Cpapnenne nonyueHHol H3 ucnepcHoHHDlx 
S Sipacca — AADpepesluab- COOTHOUWCHHH @MIVIHTybl paccestHHA Brepex c 


e ceueHHe, Nowy 4eHHoe H3 SKCMECPHMCHT aJIbHbIMH JLaHHbIMH. (i= Sila 2c + 
3; Sioxen — 9KCIEPUMeHTasb- -- sin 2031 + 2 sin 2033; 6 — sin 2a, + sin 2a,, + 
3 nudbepentmanbuoe ae + 2sin 2043; ¢—HacTosulad pa6dora 

ie; &; — OWlMOKa M3MepeHHaA. 


B cayyae pemenna (1) M =7; gna peuenusa (2) M = 11 pmecto oxu- 
emoro 3HayeHHa M = 4. Takue 3Hayenua M ropopsT B nomb3y pellenna 
), HO HE MO3BOAIOT OTOPOCHTb pelleHHe (2). 
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Tlomyyenupie cpasopple CBHI HaxOATCA B YOBJETBOPHTEIbHOM COrlacn 
C BbIBOJaMM, BbITeKAION[MMH M3 AUCMePCMOHHbIX COOTHOIICHHH AIA PaccedHHy: 
Me€3OHOB. iow 

Ha puc. 2 mpupeyena 3aBHCHMOCTb aMIIHTyAbI paccetHUA Blepey OT SHEPIHy 

o 2 

ywia cocrosHuli c Hg0TOMMYecKHM cmHHOM °/, (Ds) H eg UR PeY 

Cnnommble Kpuppie yo E = 240 Mop BbIdHCJIeHbI H3 yCOBAA NpM4HHHOCTH 
Anjepconom x gp. (24) 1 mpogomKenbl Hamu 0 E = 300 Mos. IIpu stom, coracn¢ 
Opupy, ua MasbIx 9Heprul MOMaraloch 43 = — 0,11 4; a, = 0,16 4. Toukamy 


ae ( 
HaHeCeHbl SKCHEPHMeHTAJIbHbIe JaHHble pasJIMYHbIX ABTOPOB (3-"°). Hata “je 
3ympTaTEr upH E = 300 Map B 


clyyae m'-Me30HOB H OOOMX pelle 
HHH [It = -Me30HOB COrlacyloTcA ¢ 
pacueTHOH KPpHBOH B Mpefemax OM 
60K 3KCNepHMeHTa. 

CpapHeHve MNOJIdeHHbIX Hamil 
cba3 ccbasaMu QA [pyrux 9HeprHuw 
TIpHpeyqeHo Ha pic. 3. . 
seq CreqyeT OTMeTHTb, YTO 3KCHepH 
MeHT laeT TOJIbKO OHO 3HaueHHe 
ia cbasbl a, KOTOPOe OcTaeTca MO= 
JIOMUTEIbHBIM IIpH BapbHpoBaHHi 
KOsPPHUNeHTOB B TipeqelaxX HX 
oumM60kK. OTO 3HaueHHe a, He COrsaq 
cyerca c mpsmoim Opupa, ofHaKo 
BeIHIHHa  OLIHOKH, ompeesuTb 
KOTOPYIO TpYAHO, MO%KeT ObITb 6Oub= 
10H. 

@a3a a3, OTpHlaTelbHa WH, ake 
ipH yuere ee HaHOombIeH OLIMOKM, 
JIOKUTCA 3HAUHTeIbHO HHMKe MpsA 
MoH Opupa c HakmoHoM 0,11 4. 

TlomyuenHoe 3HaueHHe (pasbl dag 
NOJTBepxKyaeT Pe3OHAHCHbIM Xapak 
Tep B3aHMOJleHCTBHA B COCTOAHHE 
J=3/,, [= 3/, w He cormacyeras 
Puc. 3. 3apucuMoctb a3 oT uUMMyspbca Cc TeopeTHuéckoH KPHBOH TibIO 
MegoHa. )—UMUysc MesoHa B cucreme LOY. M3 aKcmepHMeHTa TakKxKe BBI- 
WeHTpa Macc B efHHHNax uc. Bepxuan TeKaeT, 4TO P-cdasbi Wa ae 
KpHBax ToyueHa Upto u Jloy AA Caspr yeCKOrO cnuHa fs TIpH J3HeprHui 


33. IIpamble a, =0;16) uw ag = —0,11 7 ih 
nogyueHbt Opnpom: Toukamu HaHeCeHbI S0Q “Mop BHocHT cybectse aa 


9KCIIepHMeHTaJIbHbIe qannbie = paauunpix BRIAN B pacceAdHHe. . 
apropos (#-2°) PA dass 6— a, 6 ag Manaad TounocTh SKciepHMenTa 
HacTosiladt pa6ora He T03BOJIM€T YUCCTb BO38MOKHYIO 
upHmecb D-pomubl. C yuetrom D-Bon- 

Hb = YPrJIOBOe paciipeyemenue rch + p-paccevAHuA IIPHHHUMaeT BUI: 


F (6) = (2,9 +.2,3) + (8,74 2,2) cos 6 + (8,0 5,9) cos? 0 + 
+ (0,17 + 4,04) cos? 6 -L (3,4 +7,5) cost 6. 


Omu6kKH B KoopunneHTax MOcWeqHHX JBYX WIeHOB HaCTObKO BeJIMKH, 
4uTO He HCKIOUaeTCA PAaBeHCTBO HX HyJO, T. e. oTcyTcTBHe D-ponupl. Ecan 
D-pouHa BHOCHT CYIe€CTBeHHbIMt BKayl, TO aHANM3 SKCHepHMeHTAIbHbIX JaHHbIX 
NpHBeeT K HEKOTOPOMY H3sMeHeHHI0 S- un P-cbas. ITO MO*KeT IpuBecTH K corsa= 
cHIO (a3 4, Hag C IpsAMbIMu Opupa: O_HakO BO3MOXKHO, YTO IIpH aHHOli 9Hepruy 
ye NPOABIAeTCH HeMMHeMHaA 3aBHCHMOCTb (has OT MMMYuJbCa, T. €. HAaIMHAeT 
CKA3bIBaTbCH BUIMAHHE opeKTHBHOrO paylMyca B3saMMOselCTBHA. 

ABTopbl BbIpaxkaior Onaroyapnocth wi.-Kopp. AH CCCP VW: M. ®panky, 
M. A. Baputy u K. J]. ToncTosy 3a nomomp B padote, B. A. DaitnGepry i 
B. H. Putycy 3a wennpie coperbl, a TaKKe rpynne madopanTos PusuuecKoro 
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quryta AH CCCP u suextpodpusnueckort sa6opatopuu AH CCCP, yuacrzo- 


INHX B MNpOCMOTpe IlJlaCTHHOK. 
« 


@usnueckuli uuctutyt uM. IT. H. Jledenepa Tlocrynuao 
Axkajlemun HayK CCCP 98 VIII 1956 
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Jloxaagn AkafgleMuu Hayk CCCP 
1956, Tom. 111, Ne 5 


PHSHK «A 


. Uaen-Koppecnousent AH CCCP E. K. 3ABOHCKHN, 
M. M. BYTCJIOB u I. E. CMOJIKHH 


NPEXEJIbHbIN KOSP®HUMEHT YCHJIEHUA 
WM COBCTBEHHbIE WYMbI IJIEKTPOHHOONTHYECKUX 
YCHJIMTEJIEH CBETA 


TIpHHUM 2JIeKTPOHHOOMTHYeECKOrO YCHJIeHHA CBeTa NO3BO/HeT NOJyyaTy 
CKOJIb YronHO OoubIMe KosppuuveHTE! ycusenua y (1). Jlerko, ofHakoO, BM} 
leTb, UTO CylecTByeT HEKOTOPOe TpefesbHOe 3sHa¥eHHe ZTOrO KOIPpUuUMeHT 
Yiim, MOBBOMATOWee CPoTOrpaPHpOBaTh MHHMMAJIbHbIA BOSMO?KHbIM CHTHAaJI — OAK 
QJIEKTPOH, BbIVeTaIOulu C BxXOJHOro (hoToKaToja ycuuuTemA cBeTa. JlanbHelt 
iuee MOBbIWeHHe y IipakTHYeCKH He MMeeT CMbICAa. 

OueHHM OPHeHTHPOBOYHO B3HaveHHe Yim MO. POPMye im = Ns. Sec 
N—UMCIO MayaiouluxX Ha e{HHMIY NwowWa_d 29KpaHa YIeCKTPOHOB, HeOOxojNH} 
Moe JIA MOJYYeHHA HOPMaJIbHOrO CHHMKa C ONTHYeCKOH MJOTHOCTbIO ~ 0,2 
0,4. M3 onpira u3BecTHO (cM., HampHMep, (?)), 4TO B NOOOHbIX csyyad 
IIpH 9HeprHH 9sJIeKTpOHOB ~ 2-104 9B STO YHCMO MMeeT 3HadeHHe = 109} 
BesmunHa o — vioulayb KpyKKa H300paxeHHA Ha 9KpPaHe Mp perucTpauA 
OfHOFO QIeKTpoHa. Ona OnpesedAeTcA paspeulatouleh CMOCOOHOCTHIO MpHo6op 
WM B HallieM CJlyuae HMeeT 3HayeHve ~ 10% cm?. CrleqoBaTeabHO, Yim = 10° 

Ha onpire cbororpatbuyeckasd perucTpallua OHO SJIEKTPOHA Opla OCYyILecTB 
JleHa C fMOMOMIbIO yCHIHTeIA cBeTa Tuna 95. J|ma 3TOTO MbI BOCTIOSL30BaHC! 
cHayasla QJIEKTpOHAMH TeEMHOBOH SMHCCHH BXOJHOrO (poTOKaTOsa (COOCTBeHHBI 
iyMbI upH6opa). Ilog gelicrBuem sTHx WIyMoB Ha dlyopecyMpyrtollem 2KpaH 
yCHJIMTesIA CBeTa BO3HHKaeT HeKOTOpHI con. Tipu BusyanbHom HaOmto,eHA 
9TOrO (POHa MOXKHO BUeTb, YTO OH COCTOHT H3 OTJCJbHbIX JIOKAJIbHBIX Meplato 
DMX BCIbIMeK JHOMMHOopa, NOAOOHBIX CILHHTHIAAWHAM (pHc. la). Tinomay 
CBeYeHHA 9KpaHa NpH BcnbuKe ~ 10™* cm?. JinHTeNbHOCTb BCMBILIKHN Onpese 
JIA€TCH BPCMCHEM BbICBEUHBAaHHA 9Kpana. 

PaJOM ONbITOB (CpaBHeHHeM APKOCTH BCHBIWUEK, JelHCTBHeM C1aOoro HCTOUHUKE 
cpeTa HM y-lipeliapata Ha (oTOKaTO H Ap.) OblO NOKasaHO, 4TO B OOmAaAcTH pas 
Oounx HampsxeHul (OT 8 AO 20 KB) OOMbUIMHCTBO BCMbINeK Ha SKpane oTBeuael 
He OTJeJIbEbIM 3JIEKTPOHAM, BbIJeTAIOULMM C BXOAHOrO (:hoTOKAaTOa, a WebI 
rpyomam (maukaM) 3JleKTpoHoB. Takum oOpa3om, Oblm0 ycTaHOoBjeHO call 
ABYX Pa3JM4HbIX KOMMOHEHT TeMHOBOH 9MuCcHH SbCs cboroKaToga: «omHossek 
TPOHHOM» H «MHOPOIJIEKTPOHHOM», MpHpOJa KOTOPbIX, KaK MOKHO GBIIO pay 
nomaratb, pa3Muna. } 

BoiemeHve OHOMIEKTPOHHOH KOMMOHeHTbI NO MHHUMANbHOM onTHUecKOH 
MJIOTHOCTH HeraTHBa CBA3aHO C PANOM TpyHOcTeli, OOycOBNeHHbIX IWymMaMp 
ApyruX KaTOROB, H He MO3BOIAeT OSTOMY PeLIHTb BOMpOc O BO3MOXKHOCTH 
perucTpalunH OHoro SeKTpoHa. 

J[1s1 (OCTOBepHOrO BbIeeEHHA H perucTpauHu OAWOTO SNeKTPoHa, a TaKxe 
JWI BbISCHeHHA XapakTepa 9MMCCHH MHOFOSJIEKTPOHHOM KOMMOHEHTHI CObCTBEH 
HbIX LIYMOB OblJIa MpHMeHeHa pacPOKycupoBKa 3eKTPOHHOrO v300paxKeHua 
BO BXOMHOM KaCKajle yCusuTeA CBeTa. PasmMepbl Kpy2KKOB pa3MbITHA OT BCHBE 
Wek IPH STOM 3aBHCeM OT CTeEMeHH pactbOKyCHpoBKH MH OT cocTaBsAIOWel Ha- 


YaJIbHbIX CKOPOCTeH 9JIEKTPOHOB Ue, NepnenfuKyAApHOK K OCH MpH6opa. 
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i pacokycupopKe BcrbiKa pactagaerca Ha rpyMlly OTeJIbHBIX TOYeK, 
wast U3 KOTOPbIX OTBEYAeT OMHOMY S/IEKTPOHY Ha BxOJe. DTO NOTBep*Kaetca 
{, 4TO APKOCTh TOYeK B rpynne MpHMepHO O,MHAKOBa. 


Puc. 1. a, 6, 6, 2 — hororpapuu dona Ha 9KpaHe yCHNTeIA CBeTa, NOyYeHHbIe 
METOJOM PpactPOKYCHPOBKH JJICEKTPOHHOrO H300paxKeHHA; O, € — CHHMKH OTJ@bHbIX 
PpacnaBUIHXCH SJICEKTPOHHBIX TPyMM; 20, 3 — CHHMKH OTJeJIbHbIX POTOSCKTPOHOB 


a puc. | npHBouTcaA px doTorpadpui, MOyYeHHbIX TO OMMCAaHHOM MeTO- 
_CHUMKH @, 0, 6, 2 JJEMOHCTpHpyioT MOcTeneHHY!O pacPoKyCHpOBKy MHOrO- 
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9JIEKTPOHHBIX BcnbiweK. Ha cHuMKax O, @ Npef\cTaBJeHbl cpoTorpauu OTeJIbR 
pacctboKyCHpOBaHHbIX — BCIIbIIUeK. 

Cuumok 9 noyyeH IPH OcBeLleHHH OJHOH MOMOBHHI cpoToKaToya joc 
TOUHO Cyla6bIM TIOTOKOM CBeTa 6e3 paciboKycHpoBKH. CHHMOK 3 MOJlydeH Ti) 
PaBHbIX MpOunX yCJOBHAX, HO MPH BbICOKOH pacpokycuposke. Ecuim WckKd 
qUTb TOUKH, BbISBaHHbIe COOCTBEHHBIMH WIlyMaMH (HEKOTOpbIe H3 HHX yKa3a 
cTpeiKaMH), TO MOXKHO BHJeTb, YTO pasMep, APKOCTb MW YHCMO OCTAIOULUX 
ToueK Ha OOOHX CHHMKAaX OJ[MHaKOBbI. OTO yKasbIBaeT Ha TO, 4YTO TOUKH OTE 
yaIOT OT/[ebHBIM (pOTOIIeKTPOHaM, HYUWIHM C OCBeLeHHOH yacTH (pOTOKAaTO}) 

B sTux onmbitax KoapuuneHT ycueHua y= 3-1 

Poh Ojuako Np CTOMb<BbICOKHX KOSPPHUMEHTAX YCHyj 

HUA, KOrga pervHcTpHpyeTcA OHH 3SJIeKTPOH, 
leCTBeHHOH moMexoH B paOoTe MOryT OKa3aTb 

a) COOCTBeHHbIe tyMbl. Ax HCTOUHHKOM ABJIAeETCA MI 

HbIM OOpas0M TEMHOBaA SMHCCHA (POTOKAaTOAOB Tl 
6opa, NpwueM LWIyMbI BXOAHOFO POTOKATOIa BbISbIBA 

600 HaHOOJIbLUHK (OH Ha BbIXOJHOM 9KpaHe, TaK KaK O 

TIPOXOAAT BeCb KaHaJI YCHJIEHHA, 
= Ilytem paccbokycupoBKH 93JIeKTpoHHOrO 1306 
400 2%KCHHA Ha BXOe YCHNNTeIA cBeTa HaM yfaJl 
IPOH3BECTH KOJIMYECTBEHHbI€ H3MepeHHA OOOKX KO 
MOHeHT TemMHOBoro ToKa SbCs oroxaToga. Ji 
3Toro Oblla momyyeHa cepHaA dororpapui dou 
6 8 0 12 %k@ HeEKOTOPOH ONpeseneHHOH BbIJepxKKOM WU NPOUsBeH 
BU ae COOTBETCTBYIOINHMH MepecueT Ha eHHHUy NNowlaqH 
Puc. 2. 3anucumocrh uncna CAMHMUY Bpemenxu. B pesyaptate W3MepeHHit oKas 
S1eKTPOHHBIX rpynm Nor JOCb, YTO Ip pasHOCTH NOTeHWHaIOB Ha KacKa, 


pasHocTu norenunanos AU AU = 12 xB SbCs qdorokaToq SMHTTHpyeT ~: 
Ha KackKaje 


OES: OTJCJIbHBIX  3JIEKTPOHOB Upu KOMH€aTHC 


Temlepatype. Hapsyqy c 9THM oOkKa3amocb, YTO Mp TeX Ke YCJOBMHS 


1 
OTOKAaTO SMHTTHpyeT ~ ~— 
fy) pit py 500 cog JOKAMIbHBIX 9JIEKTPOHHBIX pi 


(nayek). Uncno seKTpoHoB 5 B Nayke MOXKeT MIPHHHMaTb 3HayeHHe OT 2— 
yo 15—20. HavOonbuiee ync0 nayek cocTouT v3 7—12 s1eKTPOHOB. 

Ha pasiMunoe Npovcxox ene STHX JBYX TOKOB yKa3biBaeT pexye BCE 
MX 3ABHCHMOCTb OT Temmepatyppl. IIpH oxmaxqeHHH choTOKaTOJa B KAAKC 
a30Te OJHOSIEKTPOHHbIM TOK HCYe3aJI NOMHOCTHIO, YTO YKa3bIBaeT Ha ero TepM 
aJIEKTPpOHHOe NponcxoxJenHe *. B To Ke BpeMA MHOFOSJIEKTPOHHaA KOMIMOHEH’ 
TEMHOBOrO TOKa OCTaBalaCb MpaKTHYeCKH HeH3MeHHOH. 

C TOUKH 3peHUA MexXaHH3Ma SMHCCHM MHOFO9sIeKTPOHHOM KOMMOHEHT 
MHTepec NpeCTaBIAeT 3ABHCHMOCTb ee OT pasHOocTH NOoTeHuHanoB AU ua ka 
Kaye, a Tak2Ke pasOpoc HayasIbHbIX CKOpocTeli sMeKTpOHOB U, Hu cpequee Bped 
t, B TEY€HHE KOTUPOrO SMUTHPYIOTCAH QJICKTPOHbI OHO rpymMbl. 3aBucumMoc 
toxa of AU npeyctapsena Ha puc. 2. C noppitiennem AU yucno a1eKTpOHHE 


rpynu Noe pacteT m0 3axony ~ a(AU)§, 


Ovenka neplensukyAApHon cocTaBAlollei HavambHBIX CKOpOcTel SJIEKTP 


ik 
HOB Us Oblia CenaHa 10 H3BeCTHOMy cNeKTpy cKopocteii (pOTOSJIEKTPOHO 
C sToH Welbio Ha (oTOKaTOA ycusuTeIA cBeTa Obi CIPOeKTHpOBaH TOUeUHE 
MCTOYHUK CBeTa H MPOH3BeeHO CpaBHeHHe pasMepOB KPyKKa PasMbITHA OT TO 


MCTOUHHKA H OT OTJCIbHbIX SJIEKTPOHHBIX NayeK MpH HeKOTOpOl pacdoKye 


popke. MakcumanpHoe 3HayeHve Uy oKka3anocb paBHbim ~ 10 9B. 
Bpema t H3yyaslocb MeTOAOM BbICOKOUaCTOTHOH pasBepTKU 9JIEKTpOHHO 


* 
Crefyer OTMeTHTb, UTO H3MepeHHad HAMM BenHUNHA: TEPMOSJIEKTPOHHOFO TOKAa CyILeCTB 
HO PaCXOAHTCA C JaHHbIMH APyrux apropos: 10-16 & (Ce) lOste 051s ne (°°), wape 
a 
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OpaxkeHHA Ha BXOe YCHIMTeA CBeTa, MOApOOHC onncaHHBM B (7). To mpey- 
HT€JIbHbIM H3M€PpeHHAM OHO OKa3avlocb MeHble 1071! cek. « 

Hmetoujuxca B HacTosllee BpeMA AHHLIX, OHAKO, HeOCcTATOUHO JIA pelleHuA 
poca 0 TOM, 4TO ABJIACTCA MPHYHHOH MHOFOSJeKTPOHHOFO TeMHOBOrO TOKa 
3S (pOTOKaTOa: aABTOIIEKTPOHHad S9MuCCHA C HepoBHocteli (ccbepoHTOB) 
‘OKaTOJa HJM OOMOAPAHPOBKAa KaTOJa TAXKEIbIMH HOHAMH. 

TakuM oOpa30M, Ha OCHOBe H3JIOXKCHHbIX 9KCIEPHMeHTAMbHbIX (paKTOR 
AyeT CUHTaTh OKa3aHHbIM, YTO MIpefebHbIli KOXPPHINeHT 31eKTPOHHOONTH- 
KOrO yCHJICHHA CBeTa JOCTHrHYT, H JlaJIbHellee MOBbIINeHHe YYBCTBUTesIb- 
TH CJlelyeT BeCTH MO MYTH NOBbILIeCHHA KBaHTOBOrO BbIXOJa (cboTOKaTOa. 
ecTe C TEM PerHCTpalHA OMHOFO SJIEKTPOHA JaeT BO3MO2%KHOCTh M3yueHHA 
UX ABJICHHH, KOTOPbl€ COMPOBO*KaloTcA BbIIETOM BCeFO JIMIb OHOrO oTo- 
KTpOHa (HOO BTOPHYHOrO SeKTpOHA) C BXOAHOrO (poTOKaTOAa. JTO B coue- 
HH C MeTOJOM, OO1aalolHM B HACTOsIee BPeMA CaMbIM BbICOKHM BPeMeCHHBIM 
peleHHem (7), OTKPbIBa€T HOBIE IKCMEPHMEHTAJIbHbIC BOSMOXKHOCTH B HC- 
JOBAHHAX CBepXObICTpbIX Mporeccos. B paOoTe NoKa3aHO TakxXe, YTO TepMo- 
KTPOHHbIM TOK (OTOKAaTOa Mal H He MOKEeT ObITb MOMeXOM B UCCeOBAa- 
IX TaKOrO XapakTepa. YpoOBeHb MHOFPO3JeKTPOHHOM KOMIMOHeHTbI COOCTBeH- 
< IYMOB Tak?Ke JOCTATOUHO MaJI HW Tp HMIMYJIbCHOM NMHTAHHU MOKeT ObITb 
[bHO TIOHWKeH. 


Ilocrynuao 
27 VIII 1956 
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MHaad 9Heprua, Ne 4, 35- (1956). 2M. C. CrexoabHUKOB, ONCKTPOHHBIN 
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Il. DaekTpoHHble yMHomHTemH, M. 1954. 7? E. K. 3apoucKwkun,C. . Dan- 
HkKO, JIAH, 108, Ne 2, 218 (1956). 
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PHSHK 
B. B. COBOJIEB 


MNEPEHOC H3JIYYUEHHSA B HEOJIHOPOJHOM CPEJIE 
(ITpedcmaeaeno axademuxom B. A. AmOapyymsanom 5 VITI 1956) 


B TeopHv MepenHoca u3iyyeHHA OObIYHO NpefMouaraeTcA, 4YTO OMTHYeCKK 
CBOLCTBa CpebI (HHMKaTpHca paccetHUA HW OTHOWWeHHe KOadPHUMeHTa pacces 
HHA K KooppPHUHeHTy MOrOuleHHA) MOcTOAHHDI. B OovIbUIMHCTBe Ke BCTpeya 


OT OfHOrO MecTa K Apyromy. Hanpumep, B 3emHOH aTMOCdepe CHJIbHO 3aBHC 
OT BBICOTb! HHAHKATpHca paccesAHHA, B 3Be3{HbIX aTMOCepaxX 3aBHCHT 
ruilyOHHbI OTHOUIeHHe KOopPPHWweHTa paccetHHA B JIMHHA K KOSuUueHT 
MOrIOWIeHHA B HelipepbiBHoM cnekTpe. IlosToMy BO3HHKaeT 3ajlaua O NepeHo™ 
M3 yYYeHHA B Cpese C MeHAIOWMMHCA OMTHYeCKHMH CBOMCTBAMH. : 

3yecb MbI pacCMOTpHM 4YacTHbIM CilyyaH yKa3aHHOH 3ajauu, 3aKuI0UaK 
IMHCA B ONpeseeHH CBeEYeHHA MOMyOecKOHeEYHOH Cpesbl, COCTOAMLEH 3 MOCK 
TlapaJWIeIbHbIX CNO0eB, pH ccbepHyecKOH MHAMKAaTpHce paccesHuA. OTHOUICHE 
KOsPuUNeHTa pacceAHHA K CYMMe KOSPPHUMeHTOB paccesHHA HM MCTHHHOM 
MOPJIOWeHHA (T. €. BEPOATHOCTb BbIKHBaHHA KBaHTa IIpH 3JIeMeHTAapHOM AKI 
paccesHuA) OOo3HauHM Yepes A MH OyeM CUHTATb STY BeHYHHY *PyHkKuHeH 
ONTHYeCKOH TIYOHHBI 7. 

JjanHaa 3ajjaua CBOAMTCA K pellleHHI0 CJlelylollero HHTerpasbHOrO ypaBHe 
HUA Jaa dyHKuuH B (ct): 


i 
i 


B(t) =*$2\ Be) Bils— +’ |de’ + g (0), () 


0 


rye (byHKUMA g(t) OOYCMOBeHa HeNOcpeACTBeHHO WCTOUHHKaMU M3J1yueHHs 

VIHTeHCMBHOCTb M3/1yYeHHA, BbIXOJAMerO U3 CpeAbl MOA YrsOM arc cos y K HOF 

MaJIM, BbIpamaetca yuepes B(t) dopmMyunon 
co 


1) =(B@en. ( 

0 ‘ 7 

Jina pelwleHHa MNOCTaBeHHOM 3ayauH MOxKeT ObITb TaK2Ke HCHOb30BAl 
TIpHeM, OCHOBaHHBIt Ha BBeJeHHH B paCCMOTpPeHHe BePOATHOCTH BbIXOJa KBaH 
“3 cpeybI (1). O6o3sHauum uepes p(t, y)d@ BeposTHOCTh Toro, 4YTO KBaHt 
NOrOWleHHbI Ha ONTHYeCKOH rayOuHe t, BbIleT M3 cpesbI (Boo6ule TroBops 
Mocueé MHOPOKpaTHBIX paccesHuli B Heli) NO yramomM arccosy K HopMadl 
BHYTpH TesecHoro yruia dw. Ecau (byHkuna p(t, 4) M3BecTHa, TO HHTeHCH 
HOCTb BbIXOJAUerO W3 Cpefbl H3TYYCHHA NpH MOObIX JelicTBYIONHX Ha opel 
MCTOUNMKAX M3JIYYeCHHA MOXKeT OvITb HaliqeHa no cbopmyse | 


co . r : 
I (9) = 40) 2 p(s, q). ( 


0 
PyuKkuua p(t, 4) onpexenserca wHTerpanbHbIM ypaBHeHueM 


x ° 
P(t 9) = I e-sin 4 MO) 5 Ge, m) Eis —<'|e, 
4000 : 


ae 


A(t) 


JIATOULMMCA YaCTHBIM CJIyyaeM ypaBHeHusa (1) (npx =e 


ele 


€. MIpH OCBeMLCHHH CpeJbl NapaJVJieJIbHbIMH ayant . x 


Pewlenne ypaBnenua (4) B IpHHuMne upeycraBAaeT Takue xe TpyAHocTH, 
K HM pellenve ypaBHenua (1). ONako Ana onpefetenua cbyHKuuM p(t, 7) 
*KHO COCTABHTb TakxKe J\pyroe ypaBHeHHve. Haiiqem BeposTHocTb BbIxXoOja 
anTa c rayOunbl t+ At, Tr. e. BemHyHHy p(t-+ Ac, x). Jina storo mpeg- 
ABHM ceOe, YTO KBAaHT BbIXOMHT C ruyOHHbI t,y a 3aTeM Mpoxo_UT yepes 
NOJIHHTCJIbHBIM COM Malo TowmHHb! At (6e3 MorsomeHHA uM Cc Nordo- 
HHeM B 9TOM Coe). B caryyae, Kora 4= const, cpeqa 6e3 ,OMOHUTeNb- 
rO CJIOA He OTIMYAeTCH OT Cpefbl C STHM CJIOCM, H MO3TOMY MbI MO2KeM 
MUCaTb: 


ih 


p(t + Ax, 9) = p(s )(1—=) +20 p(e, =F dn’p 0,9). (5) 


Ecau 4 3aBHcHT oT t, TO CooTHOWeHHe (5) yxxe He HMeeT MecTa. Oquako 
3TOM CJlyYae MOMKHO HalHCaTb COOTHOWeHHeE Oovlee oOulee, em (5). Jaa 
OrO PaCCMOTPHM COBOKYMHOCTb Cpe, B KOTOPbIX BePOATHOCTh BbIKUBAaHHA 
3aHTa paBHa A(t-+a), rye «—napamerp. BeposxTHocTb BbIxXOJa KBaHTa H3 
ejibl, XAPAKTEPH3yrolllelica OMpeesIeHHbIM 3HaAYeHHeM TlapaMeTpa «, 0603Ha- 
iM yepes p(t, Y, %). 

OueBHHO, 4TO Hocse OTIeIeHHA OT CpeAbI cod TOMMMMHOK At Mowyyaercn 
ela C BEPOATHOCTbIO BbIKKUBaHHA KBaHTa, paBHolt }(t-+«-+ At), uc Be- 
ATHOCTbIO BbIXOJa KBaHTa C TuIYOHHbI t, paBHoH p(t, 4, « + At). Bmecto (5) 
lepb TMoJlyuaem: 


uy 


p(t + Ar, Ny. &) = p(t, my & + As) (1— =) + 


1 


\ eke ney , ; 
+ 2n\ ple, a+ Ac) — dy! p(0, m2). * (6) 
0 
Orcioja cueqyer: 
a a \ ( a 
Pp | Se nn Nig) eo ; 
se SP p(s, 0, Der ae 32) yr P (Os Ms &) (7) 


Bxojailad B ypaBHeHnue (7) eo EM p(0, 4, %) Moxer ObITb pegqcTaB- 
Ha B Buje 


1 
pO, m %) =O [1 + 2n\ ona ade |, (8) 
0 
e 
(1, 6, a) = | e-* p(s, m, @) de. (9) 
0 


Beauunna p(y, 6, «) mpegctaBiaer coOolt KospPuuHeHT APKOCTH cpebI, 
BEIIICHHOM NapaJeNbHbIMH AYYaMH, MajalouluMA Nog yrviom arccos¢ K HOp- 
mv. Ecam lapadmesbuble syYH Co3faloT OCBe,eHHOCTh NepleHAMKyJIApHOu 
HUM TolwlayqKH, paBnylo S, TO HHTeCHCHBHOCTb usIyYeHHA, Wupy3sHo oT- 
9KeHHOFO CpeoH, paBHa 


T (iy Se 901%, &> 2). (10) 
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Vs ypapuenuit (7) u (8) Mower. ObITb MOydeHO OHO ypaBHeHHe 7 
onpeyesenua dyHKunn e(y, C, «). Ymnoxaa (7) Ha e—*l5 Ww MHTerpHpya To 
B Tipefeax oT 0 4Q oO, Haxo,MM: 


(+4++)e 69-2 = F002 + 2th eCH Ga)dy']. (I 


Tlogcrapaaa (8) B (11) H yUHTbIBad CHMMeTPHUHOCTb ats Cre 
OTHOCHTeIbHO 1 UC ( BbiTeKalouly!o M3 (1)—(4) mpH g(t) = —~ Se“ 
BMecTo (11) umeem: 


(n+ 90 (a, 6 a) — ee = AM o(u, aol, 0), (1 
rye BBeseHO OOo3HayeHHe 

1 
9 (1, @) = 1+ 2n\o(, 1, a) dy. (13 

0 

V3 (12) u (13) cnenyer: 

fe a’) (a’—a) (+44) do’ / 
p(n, ta) =) A AW) o(n, a’) (6, a’)e Sis he (14 


a 


1 foe) 1 1 
' - E ess) (ae 
ona=144) S(r@VotnweGaye “PG aw. UB 
0 a 


Takum oOpa30M, 3afjaua CBOMTCA K oNpeyeteHHIO *yHKUHH o(y, a) HW 
ypaBHenusa (15). Ecau cbyHKuua o(y, «) usBecTHa, TO No dopmyse (14 
MOXeT ObITb HalieH KOaPPHUMEHT APKOCTH ANA m060H U3 paccMaTPpHBaeMbIXxh 
cpeq. UroOnr noyauTb KosptpHUMeHT APKOCTH AviA UCXO_HOM cpeybl, Hay 
B (14) NonoKuTh « = 0. 

PaccMOTpHM HeKOTOpble YacTHble culyyaH. 

1. Ecau }=const, TO 9 He 3aBHCHT OT «, MH BMecTo (14) u (15) MiMeeM: 


p(m =z eee (16) 


e(q) =1 +49 co od. (17) 


Ypapyenna (16) u (17) Ob paHbme nosnyyenst B. A. AMOapiymsaHon (?). 
2. Hyctb A=)p mpw OS tt WH A=dA, Up tT <t< oo. Us (14) u (15) 
nosyuaem: 


ot 9) = IM o(n we ae alr ~) dat 


; | 
Seon cee es (r+) (18) 


uf To 
o(ma)=142I Elon aye @ aye MO te) aa 4 


0 


: | 
uy —(m-a) (+44) a 
tym) Oe 2 oe (4 
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fi(q, ©) Mo (y) onpegenenbt cooTHomeHuamu (16) w (17) mpH A=A,. 

pMytou (18) qaerca KooppHUHeHT APKOCTH MoyOecKOHeUHOH cpesbI cA = Ay, 
KOTOPylO HaJIOKeH C/OH MpOH3BOJIbHOM ONTHYeCKOH TOuMHHbI Tt) — «% 

me hy (O< & < %). 

=. Ilonarax B (18) u (19) 4, =0, 1 —ax=t, + —o’ =f", naxoguM: 


t 1 1 
hoe elateete ti Pen ee : 
o(n, © t) rye Het) 3 nar (20) 
rt ate — ¢—#) (++ 4) 
e(m)=14+3\ lem tee tye matali sae (Pal) 
0 0 


Mopmysol (20) onpegennetca KospulMeHT ApKOCTH cpeybI onTHyecKoli 
MHHbI ¢ C NOCTOAHHDIM A. Mbl MpHWIH K HOBbIM ypaBHeHHAM JIA (pyHK- 
14 o(y, ©, t) uw o(y, t) B 3aqaye, KoTOpad Mo_poOHO paccmaTpHBasiacb 
iee. 

IIpu yuere (8) u (13) ypaBHenue (7) IpHHuMaeT Bu: 


1 
G) i) 1 2» (x), ; ' dn’ 
Fa =H Gee aatr~em)\peavg Zt. — (22) 


0 


IIpu nomouy (22) no cdopmyvie (3) HHTCHCHBHOCTb BBIXOAAWero H3 Cpebl 
ryuenua J (yn, «) MOxKeT ObITb BbIPawKeHa Yepes PYHKUMIO o(y, &%) IPH pas- 
THbIX HCTOUHHKAX H3JyUeHHA, CpaBHHTeJIbHO MpocTO 39TO MOKHO CjeaTb 
sTyuaaXx, Kora g(t) —NOJIMHOM HVJIM 9KCIOHEHUMaIbHaA (PyHKUHA OT 7. 


JIeHHHrpaycKHH rocyapcTBeHHbIN YHHBepCcHTeT Tlocrynuw10 
um. A. A. )KqaHopa 2 VI 1956 


WHTHPOBAHHAA JIMTEPATYPA 


1B. B. Co6omes, Actp. xypH., 28, Ne 5 (1951). 2B. A. AmMOapunyman, 
H, 37, 257 (1943). 
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9. A. FTPAEBCKHWA u A. A. HEH ®AX 


O POJIM FHNO®H3A B MOPAJKEHHH AMWEKJIETOK AM®YBHA 
MPH OBLUEM OBJIY4YEHHH MOHM3HPYIOWEN PAXHAUWHMEM 


(I1pedcmaeaeno axademuxom H. H. Ilmanveaysenom 29 VI 1956) 


CuntaeTcaA OOMLeMpHHATEIM, TO OOJyueHHe rumopusa XOTA HW MOET T 
BOJHTb K OMpeeseHHbIM IHTOJOrHyeCKHM H3MeHeHHAM B HeM caMoM (1), | 
BbISbIBAeT 3AMCTHbIX HapylleHu B OpraHHsme (?). Oquako A. B. Botino- 
HelKui (3) NpHBOAUT JaHHble, CBHJeTeIbCTBYIOUIMe, NO erO MHEHHIO, 00 yr 
TAaIOULeM BJIHAHHU-OOyyeHHOrO rHnopu3a JIArYUIKH Ha pasBuTHe ee NOTOMCT 
BaxkHOCTb 3TOrO BOoTIpoca NoOyAusIa Hac MOBTOPHTb yNOMAHYTOe HCCJe,OBaH 

TIpopeyeno ype cep onbitos. B nepBol MbIl CTpeMHJIMCb BO3MO%KHO O60] 
TOUHO BOCMpoNsBecTH HccefqoBaHHA Bonno-Sceneukoro; BO BTOpOol cepHH 
YCHIMIH (bakTOPbl, KOTOPble OKI Ob Obl yBeIMYHTb spdext. Hecmor 
Ha 93TH pa3sM4HA, MaTepHas OOOUX OMBITOB OKa3aJICA JOCTATOUHO OHOPOHE 
WIA CTaTHcTHYeCKOH COpaborKH U Obl crpynmupoBaH BMecTe. 

B neppok cepuHu smarywiku Rana temporaria noqBepraucbh OOulemy Bo3ssek 
CTBHIO raMMa-H3sly4eHHA OT ycTaHoBKH Tuna TYT-400 (sapaq Co® —200 m 
mpv pacctosuHu 86 em, MolHOcTH O3bI 368 r/uac HM BpeMeHH OOsy4eHHA | 
qacos. Jlo3a payqualuu Kak 4B paoote(®) cocrapuna 7000 r. Ilocne o61yueHH 
XKHBOTHbIe COJepKaIHCb pH Temnepatype 16—17° B Teyenne 14 He. Sat 
y OO1yYeHHBIX H y HAXOQMBIIMXCA B TaKHX Ke YCJIOBHAX KOHTPOJIbHbIX JI 
ryllek H3BJIeKaIHCb THNOPUSbI H HHBeELHpPOBaIHcb NO 2 WITyKH B AHMaTH4 
CKHH MeIUOK CaMOK, ObIBLUHX Tepe TeM Ha xosofy (4—5°). 

B 9THX 9KCNepHMeHTAaX OBYJIAWHA Oblia BbISBaha y 14 camox: 10 HOpMasIbH 
vw 4 oOnyyenHplx (7000 r). IIpH stom nonopuHe o6eux rpymm ssAryllek, T. 
5 HOPMAJIbHbIM H 2 COYYCHHDIM ObIIH BBEAeHbI THMO@HSbI OT OOYYeHHBIX *K 
BOTHbIX; OCTAJIbHbIM 2%K€ BBOMHJINCb THNOPH3bI OT HeOOJYYeHHBIX JOHOPO 
MnbekiuaA NOBTOpssach Ha TpeTHH JeHb, a elle Yepes JeHb CTHMYJIMpOBaHH 
CaMKH BCKPBIBaJIHCb WM 3peslaA HKpa HCKYCCTBEHHO ONsOAOTBOpAsacb. [loqonr 
Hble (MHbEKIMA FHNOMUSOB OT OOJYYEHHBIX JIATYWeK) H KOHTPOMbHbIe (HHbEKIM 
runcdusa oT HeoOJIyYeHHbIX XKHBOTHBIX) TpyNMbl JIArylWeK cpaBHUBasucb 
BbIKHBaeMOCTH HX 3apofplleli. Tak Kak MpPOWeHT ONOJOTBOPeHHbIX HKPHHO! 
He 3aBHCHT OT Toro, Obl HM OOyYeHbI runodHs WIM JaxKe cama UKpa Hs He 
(°,”), BbI9KHBAeMOCTb NOTOMCTBA BbIYHCAMACb B MPOWeHTaX K HHCY ONOLOTBO 
PpeHHbIX HKPHHOK. KpvTepvem ONJOAOTBOpeHUA CYKUMO ApOOMeHHe HKPHHKA 
VispecTuo, 4TO Mp JyueBblx BOSJeHCTBHAX THOeb HAYHHAeTCA TOMbKO OCs 
KOHHa [pcOmeHusx, B Hayane ractpynauun (°,7). Or6op wu noycuer norHOuH 
SMOPHOHOB B NepBolt CepHH OMbITOBMPOUSBOAMCA Ha cTaquAX racTpy/ALHH 
XBOCTOBOH NOYKH, NOABHAKHOFO 3apOsbllla, TOTYAc MOcNe BbIKeBa HM Ha cTAaMHl 
CBOOOAHOKMBYWeH HYMHKH C Hapy2KHbIMM %Ka6pamu Osynaunsa (OnbITHI T1pe 
BOJHJIHCb B JeKaOpe—AHBape) BO BCeX cyuaAX Oblla NONHON. OnsojoTBopeHl 
ocymecTBIANOch Ha 10—90%. IIpu Oonee HuskoM npoleHTe on O_OTBOpeHHs 
maTepHasl B paooty He BKIIOUaIcA. HukakoH KoppenalMu Mexy mpoueHTon 
ONOMOTBOPCHHA WH WKUSHECMOCCOHOCTHIO sapOsbilueli YCTaHOBHTb He yyaJocb 
B oTJeNbHbIX CyYYaAX 3apOMbIWH Opin upesBHlyaiino Mano 2xH3HECHOCOOHE 
M QO BbIJYNNeHNA NOXOANNO MeHee 20—30%; 91u cayuan B paGoTy TaKxe Hf 
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mOueHbI. Tak, B KOHTPOJbHOM rpyile ukpa OfHO MAryWIKH OKa3amacb 
2KHSHECIOCOOHOH (BbIKeB MeHee 3,5%), H OHA H3 OMbITa HcKsIOUeHA. 

OnbiTs! sto cepHn noKa3ann (Taba. 1), uro ronagoTporfiaa akTHBHOCTD 
Jy4eHHOrO HW HeOGyYeHHOrO rumodusa, a TaKxKe %KU3HECMOCOOHOCTh MOTOM- 
Ba, NOJYYeHHOrO B STHX CAyyanX, He OONAPyXKHBAIOT CTATHCTHYeCKH JOCTOBEp- 
IX OTMHUH. Bosee Toro, UcOb30BaHHe FHNOH3OB OT OO/YYeHHbIX KUBOTHBIX 
 YCHJIMBaeT MpAMOrO NOBpexaloulero JelicTBHA paquanHuH Ha ramerol. 

Y2xxe 9TH OMbITH! MOKASbIBaIOT, UTO yrHeTalollee jelicrBHe OOyYeHHOrO rH- 
Musa, ECM OHO BOObIIe cyulecTByeT, OYeHb HeBewiKo. Ja Gonbuel yOequ- 
JbHOCTH Oblla NOcTaBeHa BTOPpad CepHA OMBITOB B YCOBHAX, KOTOpbIe 
JDKHbI OblvId Obl cmocoGcTBOBaTb MpoABMeHHIO MOBpexKaloulero BAMAHUA 
JIyYYeHHOrO ruMmopHsa, ecMH TakOBOe HMeeT MeCTO. 


HAOdaanet 4 
BbPKHBaeMOCTh NOTOMCTEA pH HHbeEKUHH runoduso0s oT Ob6nyyenHEIx (qo38a 


7000 r—cepus I) w HeoOny4eHHBIX %KHBOTHEIX (B % K 4HC/Y ONOMOTBOPeHHBIX 
HKPHHOK) 


! 
i Heo6.1yyenupie OOsyuenHble JAryWKM 


JArYIUKH 
M dif 
HeoOsy4. o6ny4. Heo6sy4. o6uy4. 
rHnomu3s THOUS runodu3s ruliodus 
Uncio 2KHBOTHBIX 4 5 — 2 2 
Hetipya 94+2,5 | 914+2,5 | 3+ 3,5 91 92. 
XpBocToBad mouKa 8143,9 | 794+2,7 | 24+ 4,7 70 76 
TIoqBHKHBIN 3apoBI 76+6 72+9,8 | 44+ 8,4 65 72 
BbikieB H3 O600"eK 71+6,5 | 69+6,2 | 2+ 8,9 56 67 
JIMuHHKa C HapyKH. 1Ka0- 
pamu 57+11 63+6,5 | 6412,8 42 03 


TaOauna 2 


BbpkHBaeMOCTb MOTOMCTBA IPH HHbeKUHH THMopH3s0B oT OOsy- 
ueHHBIX (03a 10000 r—cepua II) H HeoOyYeHHDIX 2XHBOTHBIX 
(B % K 4HCY ONJOLOTBOPeHHbIX HKPHHOK) 


Cranaun 
yu 
market Apocresa3 Piclal ioe Beet 
3aPO/bILL 
Heo6nysennpi runopu3 a 8942,1 | 794+3,2 | 73+ 
OOsyyuenHb runopus 9 87-2 80+3 70+3,2 


24.20 | tt | 346 


M ait | = 


Jlaryiku o6syuaiuch Ha TpexTpyOOuHOH peHTTeHOBCKOM yCTaHOBKe C paB- 
MepHbIM Moslem (180 KB, 3 X 10 ma, dpubTp — 0,5.Cu + 0,75 Al, 36 r/mun). 
B otanuue OT ONbITOB NepBol cepuu o3a paquauuH Opiia yBennyena c 7000 r 
10 000 r, a Bpema nocne O6s1yueHua — cc 14 JO 21—30 cyTok. Ilocneqyromasa 
paOoTka MaTepHauia Oblia TaKOM Ke, Kak MH B NepBOH CepHH, 3a HCKJIOUCHHEM 
ro, 4TO OTOOP H MoAcueT NOrHOWMX MpOUSBOAMIICA TOMbKO Ha Tpex CTaQHAx: 
OCTOBOM MOUKH, MOABHxKHOrO 3apoOsbllua HU Noce BbIKJeBa. B onbite 6pbl10 
nomb30BaHo 20 2%KHBOTHBIX (He cuvTad 80 saryuieK — OHOpoB runodnsa), 
CATH JIATYWWKAM HHBEMMPOBAINCh PHNOpHsbl OT OOMYYEHHbIX JAryweK H 
CATH — OT HeOO/yYeHHEIX. B Tpex KaqKaxX M3 KOHTPOJIbHOH pyMmMbl H B O- 
fi MOMOMbITHOH MKpa OKa3zaacb MalO 2%Ku3sHeCNOCcOOHOH HM H3 JaibHeHWwel 
pa6orku Obiia ucKMONeHa. PesysbTaTbi STO cepuu (TAO. 2) Takxe NOkKa- 
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3bIBalOT, TO OTJIMYHA Me2KY OMbITOM H KOHTPOJIEM HeBeHKH MH CTaTHCTHYeECK 

HEJOCTOBeEPHEI.» ; 
Jina ctaTucTuueckol OO6pa6orKH NOsyYeHHbIM MaTepHas OOeHx cepHu A 

6bITb cyMMuposan, B Takom Buse OH TpefcTaBieH B TAO. 3, rae MpHBe_eH 


Tf aiO ju yas 
BbMKHBaeMOCTh MOTOMCTBA IPH HHbEKUMH THMOdH30B OT OOJTYYeHHBIX H He- 


OOJIYYCHHbIX 2KHBOTHBIX, OObeMHHeEHHAA no ZanHbim I wu II cepuu (B % K 4HCITY 
OMJIONOTBOPeHHbIX HKPHHOK) 


Craqua paseurus anes oAttl nelopue een adres | don dae 
XpocToBad mouka 86,4+3,3 | 87,24+2,3 |0,8+4,0] 0,33 | 0,74 
TloqBu2KHBIM 3apombIL 78,414,5 | 77,6+3,2 |0,8+5,5]| 0,23 | 0,82 
BpiksleB JIMYHHOK 72,6+4,9 | 70,04+3,4 |2,6+5,9] 0,63 | 0,53 


KpOMe OObIMHOM OMIMOKH pa3HOCTH elle H pe3syJIbTaTbl OMeCHKH JOCTOBepHOCT] 
pasmH4Hi [ByX BbIGOPOUHbIX cpeqHHx (8), MPOH3BeAeHHbIe 10 TaOHLaM pacnpey 
jeneHua Criogenta. IlocneqHue noka3biBaloT, YTO BePOATHOCTb calyyaHHori 
pacxo*KJeHuA JaHHbIX (MocieqHAA rpada) NO OMbITHOH HW KOHTpObHOK rpymnam 
oueHb BesHKa (Oomee 0,5) *. 

Ilo Tta6muyam CriofeHTa MOXKHO MpHOJH3HTebHO OICHHBaTb BeJIMYHHY BO3 
MOXKHBIX OTMYHH pH 3aqanHHOH BepoxTHOcTH. C o4eHb OOMbLIOH BePpOATHOCTBI 
(6onee 0,98) Mox%KHO yTBepxKaTb, UTO BbMKHBaeCMOCTb 3apO/bILeH B NOQOMbITHOH 
HM KOHTPOJIbHOM rpynnax He MO*KeT OTMHUATHCA Goulee YeM Ha SO—8 %. Ota BeMYH 
Ha, COOCTBEHHO, HM ONpefesAeT CTeMeHb NPABOMePHOCTH, C KOTOPOH MbI MOXKEM CH 
TaTb J(OKA3aHHbIM OTCYTCTBHeE BJIMAHHA OOyyeHHA TunOpusa Ha AKWeKIeTK 
amduoui. 

PacxoxkKeHHe MexK]Y HalIHMMH pe3ysIbTaTaMH HM JaHHbIMH padoTsl (®) MOry} 
ObITb OODACHEHLI TEM, YTO ABTOP MOcMeqHeH MPHHHMad 3a KpHTepHu onNOMO 
TBOPeHHA MepeBOpayHBaHHe HKPHHOK AHHMAJIbHbIM MOJIIOCOM BBepX, B TO BPeMsl 
KaK B KayeCTBe TOUHOFO KPHTepHA MOXKET CJYKUTb TOJbKO ApOOeHHe HKPHHKA 
TlepecueT qaunpix Bofino-Sceneukoro no 3TOMY KPHTepHiO MOKa3bIBaeT, 41K 
OTJIM4UHe MEX] OMbITOM HW KOHTPOJIeM He npepBbilaeT 10—15%. K comaneHHto 
MOCTOBEPHOCTb STHX JaHHbIX HE MOXKET ObITb FOCTATOUHO CTporoO ycTaHOBJeHa 
H3-3a4 OTCYTCTBMA CTaTHCTHYeCKOH OO6paOoTKH HW yKa3aHHli O UMCIe 2KHBOTHBI 
B padote (°). 

Hactosujaa paOota qaeT BO3MOXKHOCTh 3aKJIOUHTb, YTO IPH OOulem OGM 
4YeHHH B NpHMeHeHHbIX Wo3ax (40 10 000 r) dyxkuuA runodu3a msryulek cy 
WleCTBEHHO He HapylaeTcA, erO rOHAOTPONHAaA AKTHBHOCTb 3€MeTHO He YMeHb 
WWaeTCA, OBYJIAWHA MpOTeKaeT HOPMAJIbHO HM OOly4eHHe rHnomusa He OTparxkaeres 
Ha pa3BHTHH MOTOMCTBa, 


f 
t 


Wuctutyt mopdonorun »xxuBoTHprx um, A. H. Cesepnosa Ilocrynuso 
Axkajlemuu HayK CCCP 24 VI 1956 


UMTHPOBAHHAA JIMTEPATYPA 


GM, Matey ko, H. A.C hriarip per Mio r plyt93, 2) 63a ntoaar 
2p.M. Allen, O, A. Schjed.eetal., J. exp. zool., 124, 1,131 (1953). * B. A. Bia 
Ho-AcenenKu HH, JAH, 100, Ne 2(1955). 4 Ph. Stearner, J. exp. zool., 115, 2, 2m 
(1950). ® JI. A. Kamen ko, JAH, 77, Ne 1, 157 (1951). § E. A. Butter, Biolog 
cal Effects of Radiation, N. Y., 1936. * A. A. Heiidax, TAH, 109, Ne 5 (1956). 
fn HW. PomanoscxKu hk, Ilpumenenne matematuyeckoli craTHcTHKH B OMBbITHOM Jee 


* Kputepait x2, OObIUHO TIpHMeHsAeMbIN LA ConocTaBNeHHA AByX H Gomee PANOB, B MaHHOD 
curyuae He MOF ObITb HCMO/IbSOBaH, TAK KaK PaCNpeeNeHHe BbIKHBaeCMOCTH HKPHHOK, B3ATHIX OF 
PASHbIX JIATYWEK, ECTECTBEHHO HE MOYHHACTCA HOPMAJbHOMY 3aKOHY pacnpeseneHuA (HOpMaJB 
HOE pactipeleseHHe, MO BAHMOMY, HMeeTCA B OTHOWICHHM BbIKHBaeCMOCTH HKPbI Y PasHbIx mn 


mek). OfHako WH KpuTepu x? NoKa3a1 MOYTH AOCTOBepHY1O HACHTHUHOCTb KOHTPOJIbHOH H 10, 
OlNbITHOH cepuit, 
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Joxrnrage Akagemun nayx CCCP 
1956. Tom 111, Ne 5 


BHO®H3HKA 


ee, 


3. H. ®AJIEEBA 


BJIMAHHE PEHTTEHOBCKOM PAXHAWHH HA KJIETOUHDbIA 
COCTAB KPOBH MbILIEH NPH NMPHMEHEHHU 
SAUWIMTHbIX APFEHTOB 


(IIpedcmaezeno axademuxom H. H. Ul maaveaysenom 10V ITI 1956) 


K uucy Havoosee XapaKTepHbIX HapylleHHi, BOSHHKAIOWNX B OpraHH3me 
BOTHOrO IIPH BO3JeHCTBHH HOHH3SHPylOlleH payualluu, OTHOCATCA H3MeHeHHA 
MpoorHyecKOH KapTHNb! Nepwdepiyeckoh KpoBu (1-8), KoTOpble LIMpoKO 
OJIb3YIOTCA JIA ONpeeseHHA JyYeBoro NopaxkeHHA (4). 
IIpeqcTrapiaeT HHTepec CpaBHHTeIbHOe H3y4eHHe H3MeHeHHH KapTHHbl 
BH Y *KHBOTHBIX, OOJIYYCHHbIX B OOBIUHBIX YCJIOBHAX, H KHBOTHBIX, JIy¥eBoe 
aXKCHHE KOTOPHIX ObIIO OCaOIEHO MPpHMeHeHHeM TeX HJIM HHbIX GOHOIOrH- 
KMX 3allHTHbIX BelliecTB. [lo aHHbIM OfHHX HCCJeqoBaTelel, MpHMeHeHHe 
auecTBe NpOPusIaKTHYeCKHX 3aUlHTHbIX BelllecTB ryoTaTHoHna (5), wucTeuHa 
) H HEKOTOPbIX JPyrHX areHTOB OCcJaOseT MOpdonorHyecKHe HapyuleHHa 
DOBH pH JIy4YeBOM BO3eHcTBHH (8,°), TOrqa kak [pyre aBTOpbhI B AHAJIOPHYHbIX 
yaix, HaOM04ad OaroTBOpHOe BJIMAHHe STHX APeHTOB Ha OOLlee COCTOAHHE 
fYUCHHbIX XKHBOTHDIX, He OTMeYaJIH KaKkOro-JIHOO yJIYYIWeHHA B KapTHHe 
BH (1°), 
AKkTyaJIbHOCTb H H@BbISCHCHHOCTbh STOH MpOOembI NOOyAHIH'Hac MpoBecTH 
BHHTeJIbHbI€e HCCJICJOBAHHA M3MeHeHHH, HacTynaloulyx B Nepudepnyeckou 
BH XKHBOTHHIX I1O]| BJIMAHHEM PeHTIeHOBCKOrO O6JIYYeHHA B OObINHBIX ycCJIO- 
X H pH MpMMeHeHHH 3all|HTHBIX HW JieyeOHBIX Bo3felicTBul. B KauyecTBe 
MpHMAKTHYeCKOrO 3aWIHTHOrO areHTa OblJla HCMO/Ib30BaHa OKHCb yrslepoa, 
WIA Tepanuv Obl] MpHMeHeH FOMOJIOrHYHbIH KOCTHbIM Mosr, OOa cbaKTopa 
3bIBAIOT OTYETJIHMBOe 3aIIHTHOe BJIMAHHe, BbiparKalolleecA B MOBbILUeHHH 
KHBae€MOCTH H YBEJIMYeHHM MpPOOJKHTebHOCTH 2%KH3HH OOJIYYCHHbIX XKMBOT- 
x (1715), . 
ae TIpoBeyqeHO Ha B3POCMbIX OesbIxX MBIaX, BecoM 18—20r. 
BOTHbIe MOABeprasuCb OMHOKPaTHOMY OOUlemMy BO3JeHCTBHIO PeHTTeEHOBCKHX 
eli B Wo3ax 700 u 1000 r mp caexyrouynX ycnOBHAX: Hampa”xKeHHe 170 kB, 
a TOoKa 6 Ma, cbusbTp 0,5 mm Cu + 0,75 mm Al, cboxycHoe paccTosnne 20 cM, 
HHOCTh WO3br pH 700 r 65 r/mMun. umpH 1000 r 62 r/mun. Ip npymenenuu 
‘ayeCTBe 3alI[MTHOrO areHTa OKHCH yrsiepoya MbILUIH BO BpeMA OOsy4eHHA 
OHIMCb B aTMOctepe, cogepxaBuienh 0,25—0,5% CO. B apyrux skcrepu- 
[Tax Ha BTOPOH JleHb MocIe JyyeBoro BOSselCTBHA MbILUaM BHYTPHBeCHHO 
Uacb SMYJIbCHA KOCTHOTO MO3ra (H3 Oef\peHHbIX KOCTeH HOPMAJIbHbIX 
uel) B 0,5 ma cbusnonorMyuecKkoro pacTBopa H3 pacueTa cofepxkuMOrO [[Byx 
PeHHBIX KOCTeli Ha OHO MKHBOTHOE. 
Bcero B onbiTax ObiO0 Hcnomb3s0BaHo 324 mpm; 72 MBILIM OOsyuasNcb 
)r u 42 mpm 1000 r B OObluHbIX ycnoBHaX (KOHTpONb); 96 mpniueH 700 r 
1 menub 1000 r — B armocdepe, cosepxKaBliel OKHCb yriepoga, H 16 *xHBOT- 
< oOmyyanuch 700 r B OnbiTax c BBeJeHHeM SMyJIbCHH KocTHOrO Mosra. Ha 
KbIit CpOK Mocsle OOYYeHHA KpOBb Opasacb oT 4—8 mpiluel. Ja conoctTas- 
MA HUCCJIeLOBaacb KpOBb OT 27 HOpMasJIbHbIX HeOOJIYYeHHbIX 2KHBOTHBIX 
aJIM3 KPOBH HeOOJYyYeHHbIX 2KHBOTHBIX, HAXOJMBIMHXCA TaKOe %Ke BpeMA, 
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KaK OMbITHbIe, B aTMOC(bepe, COep2xXaBWeH OKUCb yruiepofa, He NOKa3aJl HAKa 
OTKJIOHCHHM_ OT HOpMbI). 

Kpopb Opasiacb 43 XBOCTOBOM BeHbI, H H3 Hee IIPHPOTOBAAIMCh Ma3KH 
KOTOpbIX u3yyaldch W3MeHeHHe AudppepenuMabHorO cocTaBa OesOH Kp 
Masku (buKCHpOBasINCb MeETHJIOBbIM CIIMPTOM H OKPallMBaJIMCb a3yp-303Hi 
mo Makcumopy un 10 Tum3a. PopmyJla KpOBH yCTaHaBJIMBaslacb Mocue 
cueta 200 kmeToK OT KaxKJOrO KHMBOTHOrO, OMHOBpeMeHHO B C¥eTHOH Kam 
Broprepa-Tiopka onpeyesasIocb UHCIO NeHKOWMTOB M SPHTPOWMTOB B | MM®. 


Nees 
= 
2 

pobu 


5000 


Yucno neikouumob 6 t mm kpobu 
S 
8 


yucno spumpoyumos 8 1 mHth, 


N4y, N12345678 10 12 15 a 2° 3 45 
pn eee 


AHU 


Puc. 1. Uucno smefKkounToB (a) HY SPuTPOWHTOB (6) B KPOBH MbIlllei B pasHble 
cCpokH Mocme o6syyeHua ee 700 r. 1—oOnyuenne, 2—o6.1yyeHHe B aTMocdepe 
CO, 3 —o6yyeHHe c nocjeqyroulHM BBeJeHHeM SMYJIbCHH KOCTHOrO Mo3ra 


B KpOBM HOPMaJIbHBIX MbIWeH cofepxuTcA 78,6% arpaHysouuTos u 19,4 
rpaHysounTos. OSmjee ycO meHKouMTOB B 1 MM? cocTaBMeT B CpejH 
11125, a aspuTpountos 10 287 070. 

Vs puc. 1, J a BMYAHO, 4TO NpH OOsyyeHHu 700ryxe uepes 4 aca nde 
BOSJCHCTBHA YHCO eMKOWMTOB Naqaet yo 7125. Uepes cyTKH OHO CHMxKaeTCA | 
1450 uw qocturaeT MAHMMyMa Ha 3—7 CyTKH. OcHOBHas Macca 2KUBOTHBIX MOrHG 
eT uepes 7 [Hel Moce OOMyYeHHA, A Y CMHWYHbIX BbIKMBAIOUIMX MBIILLI 
c 15-x cyTOK HauHHaeTCA yBeIMYeHHe YMCA OesbIX KPOBAHbIX KJIeETOK, KOTOP 
pH6mMxKaeTcA K HOpMe Ha 40 CyTKH Nocse OOlyueHHA. | 

TlaqenHne KosHuecTBa (OPMEHHBIX 3JIeEMeHTOB OeOH KpOBH B OM >KaI 
CpOKM NMoce O6yYeHHA MpOMCXOAHT B OCHOBHOM 3a cueT JHM(POLLHTOB, Uf 
o6aaioulvX B KPOBH rpbIsyHOB HM MMeIOWMX HanGomee KOPOTKHI NepHoy 2%KH3H 

B oTauyve OT STOFO, KOJHYCCTBO HEHTPOPUOB 3HaYHTeMbHO yBeMUHBAeT 
B TlepBble ¥YacbI NOce BOSAeHCTBUA (BABOe OOMbIWe, YeEM B HOpMe), H JIMIIb Yep 
CyTKM OTMeyaeTCH OTYeTIMBOe CHMKeHHe HX UNCa. HopManusanua KapTHt 
Seno KpoBH OObIYHO OTMe¥aeTCH, HayMHaA Cc 15-x cyTOK Mocme oOmy4ueHH 
YepeHeHve YHCa OeMbIX KPOBAHBIX KJIETOK HJeT 3a CueT JHM@OMHTOB H HE 
TpocusoB, HO BOCCTaHOBJeHHe NOCMeHUX MpOHCXOAHT GpicTpee. 

YMeHbIUeHHe KOMMYECTBA SPHTPOLMTOB MO*KeT ObITh OTMeYeHO B Tepe 
mMexyy 6-mu u 15-mu cyTKamM Mocwe BO3sqelicTBHA H y2Ke K 20-m cyTKam uC 
SPHTPOWMTOB MpHONMxKaetcA K HOpMe (puc. 1, J 6). . 

IIpu o6ysenuu 1000 r B noBeqeHuHM GembIX KPOBAHBIX KNeTOK Mpociex 
BaeTCA Ta KE 3AKOHOMEPHOCTS, 4TO H mpH 700 r. Uepes 4 uaca nocse o6nyyuen 
4HCIO HX B CpeHeM yMeHbUlaeTcA JO 8793 UB JaNbHeHWIeM Mposom«Kaer Hey 
JIOHHO CHA KATHCA (puc. 2,/a). OOpatlaeT Ha ce6a BHUMAHHE TO,YTO B OMMHAKOB 
cpoku nocne oOyyenua u 700 u 1000 r KonHuecTBO GembIX KPOBAHDIX KWeT 
ycTanaBuiMBaeTcA Ha OMH3KHX ypoBHAX. Ha 4 cyTKH, T. e. K MOMeHTY rHGe 
SMe 2KMBOTHBIX, YHCO MeHKONMTOB AOcTHraeT MHHUMyMa (Bcero | 
B 1 mm’). 
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K cmamse 3. H. Daaeesoti, cmp. 1007 


Puc. 3. LnromopdosornyeckHe H3MeHCHHA KMeCTOK KpOBH 
Tlocyie ee OOYYeHHA: a — JIHMOUHT c LepopMHpoBaHHbIM 
AIpoM, 6 — BakyOJIH3alHA WHTONAa3sMbl H Apa JWHMoUH- 
Ta, 6 — edopMallia H CMenleHHe Apa K TlepHiepHH Ker- 
KH (JJHMOWHT), 2 — YKPYNHeHHaA KeTKa C JBYMA ADpa- 
MH (HMouHT), O — parMenTayHA Apa HeTpodusna 


K cmamse H. A. K pacuasnuxosa, A. H. Beaosepcexoeo, 
MH. H. Paymenwmetina, A. H. Koperaxo, H. H. Hukumuxoi, 
A. H. Coxoaosoti, C. O. Vpvicon, cmp. 1117 


Puc. Cnopoxocupi (a) u cnoppt (6) mtamma Ne 15; 
a—150x, 6—1500 x 


Bmecte c Tem, KOJIHNECTBO SPHTPOWMTOB He ycNeBaeT 3aMeTHO H3MeHHTHCA 
@ YETbIPCXIHEBHBIN NePpHOA 23H XKUBOTHBIX, OOyUeHHBIX 1000 r (puc. 2, /6). 

KomuyecTBeHHbIM H3MeHeHHAM KseTOK KpoBH conytcTByfoT wWHTOMOpdo.0- 
HYeCKHe H3MCHCHHA, KOTOpble BbIPAKaIOTCA B GOuIMKAlLIHe CpoKH Mocse BO3- 
CHCTBUA B NOABCHHH JIMMPOWNTOB CO cyerka jec:pOpMHpOBaHHbIMU sApamu 
plc. 3, a), a B Gonee OTAANeHHbIe CpoKH — JIMMOWHTOB C IIMKHOTHYeCKHMH AI- 
aMH HC BakYyOJM3HpOBaHHbIMH AApaMu u WHTONMasMoli (puc. 3, 6). Uacro 
aOoMaeTcA CMelleHHe sep K Nepniepun KneTKU (puc. 3,6). Mnorga muM- 
OUUTbI CHJIBHO YBeEHYeEHI H COepxKaT OHO UH Ba Ajlpa, KOTOpble HHOrya 
O€AHHEHBI MEK Ty COOOM NMepeMbIyKOH, HO Yale CBROGOAHO Je*KaT B WuTonNasmMe 


| 6 
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Puce. 2. Uneno meliKouNTOB (a) H SPHTPOWHTOB (6) B KPOBH MbIUel 
B pasHble CpoKH mMocne o6syyeHua ee 1000 r. 1—o6nyyuenne, 2— 
o6s1yueHHe B aTMocdepe CO 


Hc. 3, 2). HoppexqenHa B HeHTpodusax NPOABJAIOTCA B OUCHb CHIbHOH cpar- 
e€HTAalHH Apa (puc. 3, O). 

Hajo OTMeTHTb, 4TO KOJIMYeCTBO TOBpeXKJCHHbIX KJIETOK, T0-BHHMOMy, 
ocTHraeT MaKCHMyMa B MepHO HaHOoslee HHTeCHCHBHOrO BOCCTaHOBJIeHHA 
MCJICHHOCTH OeJIbIX JJIEMeEHTOB NepHdepHyecKOH KpoBH. 

Jia 92puTpouHToB OOsy4yeHHOrO OpraHH3Ma XapaKkTepHa H3MeCHYHBOCTH 
a3mMepa H (OpMbI KJIeTOK. 

IIpu o6nyuenuu 700 r B aTMocdepe, cosepxallleH OKHCb yrsepoa, cylecT- 
SHHBIX OTJMUHH B WOBeseHHH OeuIbIX KPOBAHbIX KJIeTOK He HaGsOqaeTcH 
uc. 1, 2a). Uepes 4 uaca nocuie BosqeHCTBHA He HaCTyMaslO XapakTepHOrO WA 
OHTPOJIA MayeHHA 4HCMa MeHKOUMTOB, HO B Mocwefyiollue CpOKH KpHBasd U3- 
CHEHHA HX UHCIa NOBTOPAJIa KPHBYIO, MOJIyYeHHY!O Ha XKXMBOTHbIX, OOJIy4eH- 
Bix 700 r B OObINHbIX ycOBHAX. Uepes 4 uaca y 3alMUeHHbIX OKHCbIO yruiepoja 
HBOTHBIX, TaK 2Ke€ KaK HM Y KOHTPOJIbHbIX, OOHAPy2KeHO YMeHbIUeHHe UHCwIa 
AMPOWMTOB H KPpaTKOBpeMeHHOe yBeIM¥eHHe 4MCIa HelTpodusoB, KOTOpoe 
aylaeT ye K 24 yacam Tlocme BosqelicTBuA. C sTOrO MOMeHTAa CHMKeHHe YHCWIAa 
AMPOLHTOB H HeHTpOHJIOB UeT NapasebHO. 

Muuumabuoe KOWMUeCTRO JelKOWHMTOB OTMeyeHO Ha 6—10 cyTku, T. e. 
sCKOJIbKO 11032%Ke, 4YeEM B KOHTpOJe. Ho u 3yecb, Kak H B KOHTpOJle, BOCCTaHO- 
ITeJIbHbIe MIpOWeccbl OOHAPYXKUBAIOTCA TOMbKO c 15-x cyTOK. OHM MpoTeKaloT 
IIPHOMH3HTeIbHO OJMHAKOBOM CKOPOCTbIO, XOTA B NepHoOR MayenuA uncwa 
1eTOK KpBad, OTOOpaxaiollad YHCIO MeHKOUMTOB Y 3allHULeHHbIX 2KHBOTHBIX, 
1K IIpaBHJIO, JleXKHT BbIINe, YEM [IA KOHTPOJIbHBIX, a B XOfe Mpomeccos pena- 
HH OOe KPHBble COBMaaior. | 
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YMeHbLeHHe UHCa SPHTPOILUTOB 3ameTHO Ha 6—12 cyTKH MOce OOy4eH| 
T. @. IpaKTHYeCKH B Te Ke CPOKH, YTO MU B KOHTpOUe. 

IIpu o6ryyenyu 1000 r B armocdepe, cojep»Kallleli OKHCb yrvlepofla, Xap 
Tep H3M€HeCHHM UHCIeEHHOCTH (POPMeHHBIX 3JIEMeHTOB KPOBM CXOJeH C TeM, 
MbI HaO/llOaeM Y KOHTPOJIbHBIX 2KMBOTHBIX (cM. puc. 2). Bce KOHTPOJbHi 
XKHBOTHbIe NorvOaioT Ha 8—4 CyTKH MOcNe BO3eHCTBHA, a KUBOTHBIC, HAXOMH) 
WWHeCH K MOMeHTYy OOJIy4eHHA B aTMOC(epe C OKHCHIO yrviepoa, HECMOTPA Ha Ty | 
UTO KOJIHYeCTBO JICHKOMHMTOB Y HHX B 9TH CPpOKH He OTJIMYaeTCA OT TaKOBOKl © 
y morvOarouluX KOHTPOJIbHbIX MbIlUeH, B SHAYHTebHOM MpolenTe Ciyyal 
BbIKUBaIOT, H Cc 16 cyTOK KapTHHa OemoH KpOBM y HHX 3aMeTHO yJlyulaercy 
STO CBA3aHO C PasBHTHeM pelapallHOHHbIX MpOWeCCOB B KPOBETBOPHBIX Op 
Hax (1°). [lopegeHue HeHTpodus0B WH JIMMOWMTOB y 3alHWeHHbIX H KOHTPOJI|\ 
HbIX XKHBOTHbIX 3aMe€THO He pa3JIMuaeTCH. 

Y mbuwei, o61ysennpix 1000 r B atmoccdepe, cofep2kallleH OKHCb yrsepom 
ycTouyHBoe NOHW2KeHHe YHCNa SPHTPOUNTOB HMeeT MeCTO Mexy 7-MM 4 26-NiP 
CyTKaMH. ) 

Tocue o6ysenua 700 r uw Hocneqyrollero BHYTPHBeHHOrO BBeeHHA SMYJII \ 
CHM KOCTHOrO MO3ra KOJIMYeCTBO seHKOWMTOB Ha 3—4 CyTKH yMeHblllaeTca 
3HaYeHHH, COOTBETCTBYIOULMX TaKOBbIM Y KOHTPOJIbHbIX 2KHBOTHBIX (pHc. 1, dane 
BoccTaHopsleHve Ha4HHaeTCA HECKOJIbKO paHbille, YeM B KOHTPOWJe, H NpoTeKatiy 
Ha ypOBHe, XapaKTepHOM JIA 2KHBOTHDIX, OOyueHHbIX 7O0OTr B aTmoc(pepe 
OKHCbi0 yrulepoa. 

Ilayenve 4Hcula SPHTPOWHTOB y TaKMX X%KHBOTHBIX OYCHb HEBeIHKO HM HaOJIH 
jlaetca Ha 8 cyTKH Nocue OOy4eHHA (puc. 1, 36). 

IlurooruyeckHe H3MCHCHHA, BOSHHKAaIOUIMe B KJIeTKAX KPOBH OOJlydeHHbIh| 
XKMBOTHbIX, HM@IOT Me€CTO HM B CJlyyae MPHMeHeHHA 3allHTHbIX BeLIeCTB. Onl 
HOCAT TaKOH %Ke XapakTep, HO KOJIMYeCTBO MOBPeXCHHbIX KIeTOK Oe0r 
KpacHOH KpOBH Y 3alHUCHHbIX 2XHBOTHbIX 3HAUHTeEJIbHO MEeHbILEe. 

M3 HaliMx OMbITOB CulefyeT, YTO AHHAMHKA KPOBAHbIX JJIEMeCHTOB, CpaBHyil 
TeJIbHO MaJIO CBA3aHa C NPHMeCHeEHHbIMH fO3aMH payHauHH. Tak, seHKoneHHs 


OJHHAKOBOM CTeMeHH, XOTA %KH3HECIOCOOHOCTh XKHBOTHbIX TOCe BO3eHCTBU 
9THX ABYX 03 paqMalHH cyulecTBeHHO pa3muuaetca. I]pHmeHeHve 3alllMTHbI}) 
BeIeECTB, SHAYHTEJIbHO MOBbIWAaIOWLMX BbIKHBACMOCTb MH MpOMOKUTEJIbHOCTH) 
%KH3HH 2KABOTHDIX, MOABeEPrHyTbIX JeHCTBHIO HOHH3HpyrlolleH payuallHy, Hdl 
OTpaxkaeTCA 3aMeTHO Ha KapTHHe NepHtepHyecKOH KpOBH, H H3MeHCHHA y 3a) 
UMIWeCHHbIX H KOHTPOJIbHbIX XKHBOTHbIX OKA3bIBaIOTCA BbIPaKeHHbIMH HW OHHAl 
KOBOH cTemeHH. IIpeqcTapmenHble MaTepHaJIbl TOBOpAT O TOM, TO KapTHHa 
nepHdepuueckoH KpOBH He BCerga C OCTATOUHbIM OCHOBaHHeM MOXeT On 
HCNOJIb30BaHa JIA OWeCHKM OOUlero COCTOAHUA OOYYeHHOrO OpraHH3ma. 


| 


Uucrutyt mopdosornu xxHBoTHEIx um. A. H. Cesepmosa Tlocrynuao oe 
Axaemuu HayK CCCP 10 VIIl 1956 =i 


IMTUPOBAHHAS JIATEPATYPA | 


13. K. KaeucrIlasaosa, Becra. pentreson. u paguon., 17, 389 (1936) } 
a E. K. Marks, E. Lorenz, Radiology, 52, 3, 371 (1949)>} 
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Jloxrxayn AkKagwemun nayx CCCP 
1956. Tom 111, Ne & 


TEXHHYECKAA PH3HKA 


’ 
JI. C. CTHJIBBAHC, B. HW. BOK u 9. JI. INOW 


O MEXAHH3ME PACCEAHHA HOCHTEJIEM 
B TEJWIYPHCTOM CBHHLILE 


(ITpedcmasazeno axademuxom A. ©. Hoge 24 VI (1956) 


I. Cormacuo Te€OpHH TeMIMepaTypHaA 3a4BHCHMOCTS IIOJBHXKHOCTH B ATOMHBIX 
OJTYIPOBOJHHKaxX JIOJLbKHA UMeTb BH] 


u~T? (1) 

Jif HOHHBIX TOJIyYMPpOBOJHHKOB (IIpH TeMilepaTypax Bblillie TemmepaTypbl 
[e6as) 

TIES oe (2) 


Oyuako 3a TocueqHee BpeMA HCcIeqOBaH PA MaTepHasoB, AA KOTOPbIX 
_ IWHPpOKOM HHTepBasle TemMMepaTyp BbINOJHAeTCA 3aKOH 


isegponls (3) 


epexoAAMMH Ip Oosee HH3KHX TemMepaTypax B 3aKOH (1). K Takum maTepHa- 
aM, B YaCTHOCTH, IIpHHaiexKaT TeJJIYpHCTbIM, CeJICHHCTbI HW CepHHcTblli 
BHHEIL. . 

Ec HCKaTb, Kak 3TO OObIUHO JeaeTCA, 3ABHCHMOCTb JJIMHbI CBOOOAHOrO 
poOera suleKTpoua / OT 9HEPrHu © H TemMepaTypb! B BHe 


ss 
€ 

De is) 

‘0 u3 (3) u (4) cmeqyeT, uTO fr = — 1, BONPeKH TpescKasaHHAM TeOpHH, ja1o- 


Lei JJ ATOMHbIX NOJYNpOBOAHHKOB rf = O, a AIA HOHHbIX MOJYNPOBOAHHKOB 
= - I. 

O noxkasaTesie cTeNeHH f B 3ABHCHMOCTH JIMHbI CBOOOAHOrO Mmpobera oT 
HEPrHH MOMKHO CYAHTb Takx%Ke NO pAy Apyrux aABlenui. Hacrosman ctatba 
1 OCBALLeHAa OOCy*KeHHIO STOFO BOMPOCa Ha OCHOBE Pe3YJIbTATOB HCCeOBaHHA 
JIEKTPOHHOTO TeJJIypHcToro CBHHILAa. 

Il. Ha puc. 1 gana 3aBucumocTb AudpepenuHabHOK TepMo-3fc OT uHCWa 
lOCcHTeseH JIA pAa COpa3sOB ZIEKTPOHHOPO TeJJYPHCTOrO CBHHWAa B WIHPpOKHX 
1HTepBasaX KOHIeHTpaluli, BKUOUAIOWMX Kak OOMaCTb MIpHMeHHMOCTH Kslac- 
‘MUeCKOM CTATHCTHKH, TaK H OGaCTb BbIPORKAeHHA. Ja CpaBHeHHA NYHKTHpPOM 
JOCTPOeHbI TeopeTHYecKHe 3aBHCHMOCTH corlacHo opMy,laM 


k J {ia-) Ce oad pent Le ene 
treo = {2 eB SS Gre Ml + emF) Pole") ws 6) 


Slo, 8 i‘ 
rm (Fp (21mg) Fay (U*) (6) 
lia cryyad r= 0 nH r = — 1B OpeqnonomwKenun m = my (rye F (u*) — uH- 


rerpasbl DepMu; mH My) — attbeKTHBHaA Macca H Macca CBOOOAHOrO 3/1eKTPOHa). 
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Kak BHyHO 3 pucyHKa, KpuBan AW r = — | coBnajaeT C 9KCIepHMeHTad| 
HOM, CCIM CJIBAHYTb ee BOub OCH aOcICC Ha 0,3, T. e. MOMOKUT m = 0,63 
CoorTseTcTBeHHO KpHBaa quia r = 0 copnazal 
C 9KCIepHMeHTaIbHOK pu m= 0,29 my. 

Ha puc. 2 Jawa 3aBHCHMOCTb MNOJBH>i, 
HOCTH OT ucla HocuTeneH *. IlyHKrTupc 
MOCTpOeHbl TeopeTHYeCKHe KPHBbIe JIA Fr =} 


u r= —1 B COOTBeETCTBHH CO 3HaueHHaAl 
atbdbeKTHBHBIX Macc, TOJIYYeHHbIMH — BBIILIy 
Kak BUAHO M3 pHcyHKa, 3akOoH fr = — | qa 


CJIMUIKOM KpyToe cilafeHHe MOBHKHOC 
C POCTOM KOHUeHTpaluh, a r = 0 — CAMMIKG 
momoroe. OHaKO, eCJIH IPpHHATb BO BHAM\ 
Hue, TO pH pacuere TeopeTH4eckE) 
KPHBbIX He OblIO y4TeHO pacceAHHe j 
WOHaX IIPHMeCH, KOTOpoe JOJLKHO YBeJ 
Puc. 1. YHTb HaKJIOH OOCHX KPHBbIX (TaK Kak |) 

pocTOM 4HCJIa HOCHTeseH OJHOBPeMeHE 

pacTeT H UHCIO HOHOB), TO MOXKHO CjleslaTb BbIBOA, ITO 3aKOH 7 = O smy4uly 
COOTBETCTBYeT OMIbITHBIM JaHHbIM, 
Ec oj[CTaBuTb B BbIpaxkeHHe JIA NocTOAHHOH Xomna 


3 Lo 4 
eme “72 [I+ (@Ly/ La’ 


D BD Of gy: 2 10a SOF; eH 
(me b= a\ipgat L=g\iggat 9= Fe 9=8 


R= — 


BeruunHy /~e!, TO Momy4aeM, YTO NOCTOAHHAaA XOsa JOMMKHA 3aBHCeTh OT Mak 
HHTHOPO MOJIA Waxke B OYCHb CAObIX NOAX, YTO Tak2%Ke MPOTHBOPeYHT OMBITHBI)) 
]aHHbIM (CM. puc, 3). 

Mbt yxke yNOMHHaJIH B Hayase 
CTaTbH, 4YTO IIpH HH3KHX TemllepaTypax 
(3) mepexoquT B (1). Ecaa nonoxuTp 
L~s"/T uw mpeqnonoxKuTb, TO H3Me- 
HeHHe B TeMMepaTypHOH 3aBHCHMOCTH 
TOBUXKHOCTH OOBACHAeTCA BbIPOMKe- 
HHeM, TO TeMMepaTypa, pH KOTOpor 
OHH 3aKOH lepexoquT B JApyron, 
WOMKHA ONpefeATbCA KOHWCHTpPalHeli 
HocnTeneH. B jelcTBHTeIbHOCTH xe 
9Ta TOUKAa OCTaeTCd MOUTH HeH3MeH- 
HoH (!) (qua TelaypucToro cBHHILa 
150°K). 

CormacHO TeOopHH MNOCTOAHHAaA B 
3akoHe BuyemaHa vu Opanna yaa 
HeEBbIPOXMKMCHHbIX HOCHTeNeH Take 
JIOJKHA 3aBHCeTb OT LP: 


cm/6-cek 


7D eer ayer, (8) 


re %  — 9JIEKTPOHHAA TeINMONPOBOAHOCTh; o — 9/eKTpompoBoguocts. Jlan-} 
HbIe, momyyeHupie A. B. Vode u A. ®. Vode (2), xopomio cormacyrorca | 
c (8) up @= 0. | 

III. Takum o6pa3o0m, MMeeTCH px AOBOMBHO BECKHX OCHOBAaHHH, - ropopa-| 
IWHxX B NOb3y r= 0 HW NpoTuB r= — 1. Ocraetca cyenaTb nocneqnuit war, 


* Uactb TOUeK Ha 9TO KPHBOli Mocrpoena no AanHbIM T. JI. Kopanpunk. 


1012 | 


€. COrvlacoBaTh fF = QO c¢ TemnepaTypHoli saBHcumMocTbIO MosBMxKHOCTU 
-T~ B oOnacTu BEICOKHX Temiepatyp uw u~T? B o6nacTH HH3KHXx 
mepatyp. Eyuucrsenupiii BbIxoq, mpey- 
BJIAIOULMHCA HAM BO3MO2KHbIM,— 9TO TIpey- 
IOKHTb, UTO TOJIbBKO B OOMACTH HH3KHX 
nepatyp jiwHa cBodoyHoro mpo6era 
KTpOHa OrpaHHUHBaeTCA CTOJIKHOBeEHHAMH 
yyacTueM oHOrO (oHoHa. Bepostuocrp 
MX CTOJIKHOBEHMM pactTer MponopiluoHab- 
TemlepatType, H B COOTBeETCTBHH C 9THM 
T1414 u~T . Tipu stcoxux xe Tem- 
aTypaxX OCHOBHYIO POJIb HaYHHaloT HPpaTh 
O*POHOHHbIe CTOJIKHOBeHHA. CHauaua 
yilaioT B CTPOl CTOJIKHOBeHHA C yyacTHeM lg H ——> 
‘X (OHOHOB — BepOATHOCTh UX _ pacrTer 
MIOPUHOHANIbHO KBajlpary Temmleparyp; Puc. 3. SaBucHMOCTb TocTOAHHOM 
a eae XOa OT NOJIA (B OTHOCHTeJIbHbIX 
OOTBETCTBHH c 3THM 1~T2unu~T ”. equnuiax) 
A jJlaJIbHeHINeM T0jJ{beMe TeMMepaTypbl 
TET BEPOATHOCTh TpeXOHOHHbIX CTOJIKHOBeHHH H T. J. 
JlelicrButembHO, cpeyqu jaHuprx Ilyrau (*) HmMewrca cyyuan, Koryja_3aKOH 
_T~"* 3 o6nacTH BbICOKHXx TemnepaTyp llepexOquT B 3aKOH u~ T Le 
OrmeTHM B 3aKkuJIIOUeHHe, TO yrKe paHee K aHaJIOTHYHbIM BBbIBOJaM H3 
TUX coOOpaxeHult ipHiwest pa apropos (*). 


VucrutyT mowynpoBoxHHKkoB Tloerymu0 
Axajemuu HayK CCCP 17 VIII 1956 


UMTHPOBAHHAA JIUTEPATYPA 


1 A. ®. VYodpde, JI. C. Crunp6anc, E. K. Mopzanumpuan, T. C. CaspunKkaa, tTepmo- 
<TpHyecKoe oOxJaxKenve. U3ny. AH CCCP, 1956. A 

+. Hobe, A.B.Yod pe ss. AH CCCP, cep. us. 20, No 1 (1956). Ome Lew 
BPhys. Soc., 68, part 1, No 421 B, 22 (1955). .. .4.Ch. En z., Physica, 20, No 11, 983 
4); H. Haken, Zs. f. Phys. 189, No 1, 66 (1954). 
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Jlonnagn AkayemMuu Hayk CcCcCP 
1956. Tom 141, Ne 5 


TEXHHYECKAA PHSHI 


B. fl. ®@POHTACbEB 


O XAPAKTEPE MOJIMTEPMbI TEMJIOMNPOBOJHOCTH 
BOJIbI B OBJIACTH OT 10 JO 60° 


(ITpedcmaeaexo axademuxom A. ®. Hobe ISVIIT 1956) 


Ha nosuTepmax pxyja PU3HYeCKUX CBOHCTB BOJbI (MJIOTHOCTH, C¥KHMACMOC: 
TeIJIOCMKOCTH HM jp.) HMeIOTCA H3BeCTHbIe aHOMaMH. AHaJIM3 9KCIIepHMeHTA; 
HbIX J@HHbIX 10 TeMJIOMPOBOAHOCTH BOJbI NOKA3bIBaeT, UTO B CBA3H CO 3Hal 
TeJIbHBIMH SKCIePHMCHTAIbHBIMH TPYQHOCTAMH, BOSHHKAIOULMMH pH onpe, 
JICHHH TeMJOMpPOBOAHOCTH XKUAKOCTeH BoOOOMle, MH HeocTaTOUHOKH ToUHKOCY 
W3MepeHHi, JJaHHbIe pa3HbIX ABTOPOB MO TeIOMPOBOAHOCTH BOJbI CYLLECTBEH 
oTanuarorca Apyr oT pzpyra. Hostomy TulaTembHOe MCCeqOBaHHe MOJIMTep! 
TEIJONPOBOAHOCTH BOJbI Ha OCHOBe HOBbIX, Oosee TOUHbIX H3MepeHHU Mpepcrs 
JifeT 3HAUHTeIbHBIM HHTepec. B sTux WeAX HW ObLIO NpeAMpHHATO McceqOBaH 
TEM JIONPOBOMHOCTH BOJ{bI HOBbIM, OMTHYCCKHM MeTOJOM B TeMIlepaTypHOM HHT 
Base oT 10 go 60°. 

Vigea metogqa mpunaqmexut A. ®. Vodde. Ilo cymectrsyromeh Kaaccud 
Kali 3TOT MeTO], JOJKeH ObITh OTHECEH K MeETOJaM IIOCKOrFO COA, HO OT OOE 

HbIX MOJMPUKAaWHH MOOOHbIX Me’ 

TaOnuna 1* JOB OH OTIIMYaeTCH TeM, 4TO. TEM! 
paTypHbI rpayveHT omnpeyemsel 

ONTHYeCKHM TyTeM HemocpefCTBeH 

Appra — Aoxen 69 RRO HCIbITYeMOH  KHKOCTH, 
oxen H3MepeHHe KOJIM¥eCTBa Tella, Ty 
meqiuero Yepes KAAKOCTb, MpOHsi 


T-pa A; 105 A - 108 


JUTCA KaJIOPHMeTPHYeCKUM CHOCcOOs 
10,6 | 4138,7 138,3 <= 053 OHCTPYKIUHA HOBOH MOJE 
15,4 | 141,2 | 140,7 may ee a oes ai mo c sane 
90,7 | 142°8 | 1434 sina Owe? Wee a P 
55,7 1458 1459 mg ie Cc Tl€pBOHavaJIbBHOM (‘) Oblia 3 
SOCSaty 147 a2 148 ,2 + 0,7 WHTeJIBHO YCOBEPLWICHCTBOBaHa, } 
32,4 | 147,6 149 ,2 aaa o6HO onHcaHa paHee (2 col 
35,3) 148,4 | 150,7 + 1,5 ee ronan aa E Whe 
37°41 151°8 | 451.7 See JAEKCHO Oa 
40'4 | 15372 1534 ENG 1 Obl CBeCTH K MHHHMYyMy TerIJIO! 
50,0 nats; 4 158,0 mae fi! BO3MYIINeHHA B McceyeMoH cp 
60,4} 159,7 | 163,2 a2 


BO BpeMA H3MepeHHH; c 3TOH Wed 
pa3sHOCTb TemlepaTyp Mexjy Har 
* Koshpunuent rensonposoxoctu A Bese — BaTeIeM H XOJOUbHHKOM yCTaH 
aeTca B enunHuax CGS. JMBasach papHolw 1—1,5°. Cpegr 
: TemllepatypHbIit rpayveuT ¢ 
8,36°/cm. TenmoBoli NOTOK, Mpoxo,sAUMMli Yepes CIO BOLI, MOMeNIeHHBI Mex 
HarpepaTeJiemM H XOJIOAMJIbHUKOM, CocTaBlad ~ 0,13 Kan/cex. Bce sto cosas 
YCNOBHA, MOSBOAIONMe NOJLYYaTb 3HAYeHHA TEMJIONPOBOAHOCTH, OYeHb 6VIH3I 
K HCTHHHOH TeMJIONPOBOAHOCTH MPH aHHOli Temilepatype. B nomyyennyto 9Kc 
PHMCHTAIbHY1O BEMMYMHY TeNMOMPOBOAHOCTH BHOCHAaCb TObKO OHA ToMmpal 
Ha TEMIONPOBOMHOCTh CTCHOK KIOBETHI H3 CJIOMbI; 9TA MOMpPaBka MPH BCeX H3Me 
HHAX He NpeBbiilasta 0,3% . TounocTh u3MepeHnit Opiia + 0,5% . 
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M3mepeHHua TEMMONPOBOMHOCTH BObI Obl MpOBeJeHbl AByMA CepHamu: 
1OCJIeqHAA Cepun HSMepeHHH B TeMMepaTypHOM HHTepBae oT 30 Ao 40° Obra 
IpoBefeHa Yepes Kark ple 2,5°. Pesyabratsl HOBTOPHBIX usMepennii B Mpeyenax 


kan/em-cek 


160 


0 pees 40 60 a 00° 

Puc. |. TemnepatrypHas 3aBHCHMOCTb TeNONPOBOMHOCTH BOLI NO AaHHbIM pasiu4- 

HBIX aBTOpoB: a — (1°); 6 — (#4); @ — (4); e— (5); d— (8); e— (7); xe —(); 
3 — (1*); uw— pe3yubTaTbl aBropa., 


OUHOCTH MeTOJa COBMAaIM C MOyYeHHBIMH paHee. PesymbTaTbI U3MepeHuit npu- 
eJeHbI B TaO. | u conocTaBuieHbI Ha pc. | c aHHBIMM Apyrux apropos (Kax- 
ad H3 BeJIMYHH, IpMBeeHHbIX BO BTO- 
om cTom6ue TaOm. 1, mpecTaBaser 
oOo cpeyHee H3 H3MepeHui pa3sHy- 
bIX poo). jae | 20° 30° poe 
ConcctapsieHve MOJy4eHHbIX 9KCTIe- — HCTON- |) usmepenaa 
MMCHTAJIbHBIX BeJMYHH A c suTepa- Ca les agape 
YPHbIMH JaHHbIMH WIA paAya Temuepa- 
yp Maer xopomee corsacue cHanOomee — (10) | 4 
OCTOBeEPHbIMH 3HaYeHHAMUN (Tab. 2). (4)* | 4 


.Ta6Omuna 2 


140 6} — Ilock. c10# 
143 ,1) 147,5| Koaxcuasbu. 


310 
[ia 30° 3HaueHve 4 CpaBHHBaeTCa CO - IH JIHHZpoB 
peJ.HHM H3 pe3yJIbTaTOB H3MepeHHi 110 als eek ihe a dts “mA 
3 WcTOUHHKaM. B 9THX WenAax Hamu (yi 133,01 143.5| 147,01 ,. 
cioIb30BaHa padora (°), rye JaHa CBOJ- yb 1463.9) ce f 
ad TaOsIMIa H3BeCTHbIX H3 JIMTepaTypbl (Sy | = | 14,0) 148,0) 


0 1931 r.3HayeHHi 2 BOosbI mpH 30° no 
aHHbim 18 apropos (cpeyHee A= 147,2 x 
(1075) u, KpoMe TOTO, yUTeHbI pesyJIb- 
ATbI U3MePeHH MOCMeMYIOUIAX HCCIeNO- — y3ye- 


Cpegu,| 134,4) 143,3) 147,2 


anu (4-°). pena 
Tlouytennoe 43 BCeX JIMTepaTypHbIxX — aBTO- 
° 5 4 4 
AHHBIX cpeyHee 3HaueHHve A Jia 30 pa | 132,5) 142,5} 147,41 


a ee me * 3a ucKstoyeHHem Temmepatypp 0° A 

yrs AM Bole Pe vHaM (cpeanee UHTepnoJIHpOBaHoO H3 9KCIepHMCHTAIbHBIX 

3 11 ompirop) 4 = 147,1-10°°. na  genuunn asropa. 

)° 3Hayenve A} = 142,5-107> OnnsKo 

penuaune 143-105, npnuaToi B HacTositlee BpeMa 3a HavOonee AOCTOBep~ 

ye 3Hatenve. Haxoneu, Ama 0° cpeqHee 3HaueHHe A, NomyyeHHoe WYTeM SKCT- 

ANONAUHH H3 JTepaTypHbIX jaHHBIx, paBHO 134,4-10°°, B TO. BpeMa Kak 
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9KCTPanONAWMA V3 Hallux jaHHbIX jaeT Win OO A= 182,5-1075. "Beem 
MOSBOIAeT CUMTATb, YTO MOJYYeHHbIe JaHHbIeC ABJIAIOTCA MOCTATOUHO TOUHBI 
WU HajleKHbIMH.. > \ . 
Kak BUHO H3 pesysJIbTaTOB H3MepeHHH, NOMMTepMa BObI B TEMMepaTypHO 
uuTepBasie oT 10 qo 60° uMeer cmOxKHBIT XapakTep HM He MOXeT ObITb CTPO 
BbIPaAkeHa JIMHeliHbIM 3aKOHOM, HO HaWOoslee OM3KO 9KCHePHMeHTAaIbHbI 
TOUKH paciouOx*KeHbl K IPAMOM C ypaBHeHHem 


he = (1330 + 5#)- 1078. 


Bpruvcienuble 10 3TOMY ypaBHeHuio 3HayeHHA A JlaHbl B TaOm. |. M3 cond 
CTABJICHHA 9KCIePUMeHTaIbHO HaliJ@HHbIX WM BbIUHCJICEHHbIX 3HayeHHN BUH 
ITO HaHOONbUIMe OTKMOHeEHUA HaOsmOJaroTcA B OOacTH OT 30 jo 37,5°. ITH A 
KJIOHCHHA JexKaT, Ge3yCMOBHO, 3a MpefeswaMu o1wHOoK OTbITa. 

CpapHenve C pesysIbTaTaMH J[pyrHX aBTOPOB MOKasbiBaeT, YTO Ha mom 


10—30° naliqennaa nomuTepmMa Onu3Ka K HomuTepMe 6 Umuyra u Senpwon 
(pacxoxleuve 10 NATH TOUKaM He mpeBpluaeT 0,4%). Ilpu6nusuresbHo mp 
t = 30° ona MepeceKaeT NomuTepMy 6 HM Jadee OOpallleHa BbINYKJIOCTbIO K OC! 
Temilepatyp; B HHTepBase oT 35 No 45° npoucxoy_uT Kpyror noxbem. IIpupocr 
Ha yuacrke 80—35° cocrapasaet + 0,16% Ha rpafyc, a Ha y4actKe 35—4 
OH JocruraeT + 0,68% Ha rpajlyc, T. €. B ueTEIpe pasa Compe. IIpu noybem 
KPHBad BTOPpWYHO TMepeceKaeT CpaBHUBaeMy!o ToMTepMy MH Jaslee oOpalles 
K OCH TeMMepatyp Bornytocrbio. [lp temnepatypax —>50° naliyeHHad Nout 
TepMa CHOBa TIpHOMKaeTCA K MOWHTepMe @. . - | 
TakuM o6pa30M, I BObI, HapsAyy C aHOMAJIMAMM Ha UOJIMTepMax Taku 
CBOHCTB, KaK IJIOTHOCTb, C2KHM@€MOCTb, TEIJIOCMKOCTb HM JIp., HMeeT MeCTO 
aHOMaJIHA B TOBCJeHHH TOJMTepMbl TeMJONPOBOJHOCTH. 
HenopMaJsibHO BbICOKOe 3HaveHHe A JIA BOJbI HU POCT ee TeMJIOMPOBOMHOCT 
C TIOBBIMeCHHEM TeEMMepaTyPbl CTABAT B CBA3b C OCOOCHHOCTAMH €€ MOJIEKY JAE 
Re HOW CTPYKTYpbI H JOMOJHUTEbHBIM K OOBI 
HOMY JIA BCEX KUAKOCTeH MeXaHH3My Tel 
JIOMPOBOAHOCTH NepeHocoM Tena 3a Cue 
T-pa.B° | hele | Siirent (13) «SHEP MCCOUMAUMM» BOOPOAHIX CBS 
se (1%). MoxHo mpejnos0%*xuTb, ITO 
o6actH 30—40° mpovcxog_ur cyliecTBet 


a0 Wika, 3 


20 0,00143 0 ,00143 HOe H3MeHeHve BCTPYKType BOJbI, KOTOPC 
40 »0,00153 0 ,00152 oTpaxkaeTcA B ykKa3aHHOH aHOMaJIMH F 


ee 0,00160 pone nouTepMe TelmompoBogquocru. B_ ste 


CBASH WeNlecooO6pa3sHoO yKa3aTb, UTO BBIUI 
CJICHHbIe QUreHOM TeopeTHueCKH 3HaveHMA JIA h BOMbI HaXOJATCA B Tye 
COrmach C HaliJeHHbIMH SKCIePHMeHTAaIbHBIMH 3HaYeCHHAMM, YeEM JlaHHbIe Ap 
ruX apropos. .K comauleHHio, B OOaCTH MHTepecytoulero Hac HHTepBasa Te} 
meparyp y OlireHa uMeIoTCsA JMUIbTpH 3HayeHuA (conocTaBneHHe cM. Ta6u. 3 

no PeacTaBamer MHTepec IpOWsBecTH TeOpeTHYeCKHH MOACUeT JIA A B OONACI 


Us 


CapatToscKHit rocyfapcTBeHHbIii yHHBepcuTer Ilocrynuso 
um. .H. IT.. WepxpimescKoro 27 VII 1956 
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BOR. 1a6., No'7, (1956)."" 8'O. K. Bates, Ind. and Eng. Chem., 25, 4, 431 (193% 
*E. Schmidt, W. Sellschopp, Forsch. 5, Ne4, 162 (1982): LacH. Miacta@ 
K. C. Lang; Proc. Phys.; Soc., 45, 523, (1933). °®S. Niki yama,Y. Yoshizayw 
J. Mech. Eng. Japan., 37, 206, 437 (1934). *H. Fat er, Das Warmeleitvermégen vi 
Wasser im Temperaturbereich von 4°C bis 85°C, Dissertation, Leipzig, 1936. 80O. K: B 
tes, Hazzard, Ind. and Eng. Chem., 37, 194 (1945). * 9 LL Rei del, Forsch’ a 
Ne 6, 340 (1940), 1° M. Jakob, Ann. d. Phys., 63, 537 1920). 2G W. Ka ye, W. 
Hing gi ns,-Proc, Roy, Soc,, A 117, 459 (1928), 220. JI. Tum i) Orit lek, 8), 1S ap ra 
Tu kK, Mss, BT, Ne 7 (1940). 13 M, Eigen, Zs. f. Elektrochem., 56, 3, 176 (1952) 
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Morsay Akayemun nayr CCCP 
1956. Tom 111, NM 5 


QIEKTPOTEXHHKA 


A. Ul. BJIOX 


CHHTE3 KOHTAKTHDBIX (p, q)-MOJIKOCHHKOB 
(ITpedcmasaeno akademuxom C. JI. Co6oaessim 13 VIT 1956) 


_. 1. Vimeem xontakruplit (p, q)-MomocHuk F orn Pa3sJIMYHbIX KOHTAKTOB 
EE a ie 

Kak wusBecrHo ('), cxeme F MO2KHO NOCTaBHTb B CooTBeTcTBHe MaTpully F 
1opAyKa (Pp, J) (Pp cCTpoK HM g cTONOWOB), IIEMeHTLI KOTOPOH Qj, O3HadaIOT 
IPOBOJHMOCTb Mey (-M BXOJOM H k-M BbIXOJOM H SABJIAIOTCA CbyYHKUMAMH 
KOHTAKTOB: Qjp = Giz (X1, Xg,..-, Xn). Tlepemennpie x, MpHHuMaloT TOJbKO 
[Ba 3HavYeHHA: HyJb WH equHUa. [lycth x IpHHHMaer 3HayeHHA, NpOTHBOMO- 
MOXKHIC X. 

Marpuuy-pyukuuio F = F (x1, X2,...,Xn) MOXKXHO pa3JIOXKUTb Ha KOHCTH- 
TYCHTbI €MHHILbI 


1 
(UO ae eee ory fee ~~ Filmasvatigend wee xf”), ake), (1) 


vy; =0 


me) — x, 710) = x. 

Ecau 3aHyMepoBaTb pa3JIHuHble KoapPpuuHeHTH F (y,, vo,.--5%n) HW B pas- 
HOPKCHHH (1) 3aMeHHTb MaTPHUHbIe KOS*PPHUHeHTLI COOTBETCTBYIOULMMH HOMe- 
pamu (0; 1; 2;...; (m—1)), To nomyuMM cKasApHy!to PYHKUHIO 


sS= S EON! yaa) oxy (0 Ro sck in =): 


@yHKIHIO S MOXKHO CUMTATb MPOMeXYyTOUHbIM aplyMeHTOM JIA MaTpHLbI- 
bynxunu F. B yambHeimux paccMoTpeHuax OyyeM cuHTaTb, 4YTO MaTpuna F 
3ABHCUT OT Ne€peMeHHOH S, KOTOPaA B CBOIO OYePeb 3aBHCHT OT Xy, X2,.-.+ 5 Xn- 

Mrak, 


tI Sy Ske 1S (Kg, ae Os Xn (OS Sel (2) 


3aMeTHM, 4TO BbIOOP Ss HeOJHOSHayeH. H OoOycJIOBJIMBAeTCA TOJbKO OJHHM 
yCJIOBHeM: Pa3HbIM 3HaveHHAM MaTpHIbI F OJKHbI COOTBETCTBOBaTb pasHble 
sHaueHud s. OObINHO 10 yCOBHAM paOOTbI CX€MbI MOXKHO cpa3sy MofoOpats s. 
Halipumep, JJIa CHMMeTPHYeCKOM CX€MbI MOXHO B3ATb 


2. O6o3HauuM uepes R marputly mopayka (p, gm), cocTaBeHHyIo Ho 
F(s) culeqyIouluM oOpa3om: 
Retr (0), (1), aah (anal) hs (3) 


* CynomweHHe OOBIUTHOe. 
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Onpeyemum.matpuun A u B: 


O° OT Py Oe E 
\ E 0% Aga 0 
ASCH) Pree Pe 
Lite Ree a 
0 0 E 0 


rye E —ejuuuunaa marpuia nopsyKa (g, 4). | 
Ouepuyuo, utro A nopayKa (mq, mq); B nopsyKa (mq, q). Veer mecri 
cnemyiouee OCHOBHOE€ paBeHCTBO 
F (S) = R-A*-B. ( 
TlokasaTesbcCTBO o4eBHyHO. (HanomHum, uro s—wWesoe uuco). Ecum 
matTpune R WHkKsMueCKH MepecTaBuTb cocTaBusioulue F(S) Tak, uTo6pt F (0 
llomayio Ha f-e MecTo, To B MaTpwue B equnnunyio maTpuuy FE cueqyes 
CMECTHTb B f-10 CTPOKy. a 
Hasosem MatTpuly R mpaBusbHoH, eC KaxKAbIM BbIXO] CXEMBI R coeyuner 
He 6osee YeM C OMHHM Bxoyom. B paBeucrBe (4) MOXKHO Bcerga CYMTATb, IM 
MatpHua R paBvibHasd, HOO MO%KHO B MaTpule F(s) Te BbIXOJBI, KOTOPBidl 
coeqHHeHbI c & BxXOJaMH, CUMTATh k pas, a 3aTeM STH BbIXObI OObEAMHUTH 
3. TlepeiiqemM K M3J1I0%KeHHIO MeTOJMKM CHHTe3a KOHTAKTHBIX (p, 7)-Movloc+ 
uuKkos. Mnaa meroquKa pa3padotana IT. H. Mosapospim (7). B ocHoBy meToRa 
KjayeM papeHcTBo (4). Tak Kak Npon3BeqeHHe MaTpHIL peasMsyercs Kal} 
NOceqOBaTesIbHOe -coesMHeHHe cxeM, TO cxemy f(s) MOxHO peaJIH30Bar i} 


MOCJeIOBATeJIbHBIM COeMHeHHeM cxembl. R (pa6ouel yacTH cxembI Ff) M CXeMb 


At (KOHTaKTHOH YacCTH CXeMBI F), IpHYeM MHMITyJIbCbl CHHMAaIOTCA C_ Ile€pBbIX 

’ gq’ =r/m BplxoqoB (f — unCIO CTONOWOB MaTpuub R), KOTO 

ee pble 3aTeM OOBeEMHAIOTCA TOUHO Tak, Kak ObIJIM pasbequ 

HeHbI, UTOObI MaTpHua AR Oblia UpaBysbHoH. Tak Kak Mary 

ee ne puua R WpaBuwibHaA, TO MbI He TOyYaeM JOLOJHUTEJIbHBIN! 

ss CEASE -B CxeMax f(s): 

Pue. 4 Mrak: peanusayna F(s) cBemach K peasiM3allwv MaTpHUbi 

. AS @r*2-%) | Deannsanua mocnequeli MOydaeTca BeCbMa 
IIPOCTO, €CJIM 3aMeTHTb, UTO 


APe SA Se ee. 


Tlonyyenuyto Takum O6pa3om exemy F MoxHO ynpocTuTb, oT6pacbiBash 
OCTaBLIMeCH HYyJIeBbIC BbIXO{bI. OrOpacbiBalwoTCa Tak2%Ke H HYJIEBbIe BXOJbb 
KOHTAaKTHOM YacTH (HyJeBble BEIXOMbI paGoueli cxempr R). 

PaccMoTpuM HeCKO“bKO mpHMepos. 

IIpumep |. Snexrpuueckad Wellb pa3spbiBaeTcs, eC YeTHOe UNCNO KOH-| 
TaKTOB 38MKHYTO. | 

OueBuAHO, UTO Ss = xy + X2-+4+...-+ x, (mod 2) (0<s<1) un uro F (0) =0,} 


F (1) = 1. Cnegoparembuo, R = {0; 1}. Konraxruas uacts AS = A™*y == |[4 *¥ | 


y=] 


nN 
CneyqopaTembHo, A® = II (iyi leat E), rae A= € sa) Es € 4" Tak Kak 
v=1 
xA + xE peanusyerca cxemoii (cM. puc. 1), To pemwenvem OyqeT ABAATHCH 
cxema F (puc. 2). | 
Bo MHornx cayyaix wemecoo6pa3sHo BRBeCTH HecKOJIbKO IIPOMEXK YTOUHBIX 
aPPYMeHTOB Sj, S2,...,Sp. Tora cHHTes’ MpHBOAMM NoceqoBaTebHO HO} 
KAKNOMY apryMeHTy NO TakOM Cxeme: F (Sj, 6g... 2. , 8.) = Ry (Se, Sz... Sem 
AI By Ry (Sy: «>< Se halos eee S,)°Ag?- By HT. 2. 
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SHavHTeJIbHOe yllpottenve Mowlyuaem Torjja, Kora PasHble S, 3aBHCAT OT 
a3SJIMUHbIX KOHTAKTOB. 


IIpumep 2. Byyem ropopuTb, uro uMeeT mecTo MHBeEpCcHA B NopsyKe 
MENOBAHHA APTYMECHTOB %y, X%2,...,Xn, CCIM X; >Xi4, (T.€. ecu x,;=—1, 


Pavia seta 


osiey. — Xn, Si ees 
: i ie - ine | 
Xn- Xn 
Poe x, ee Xs voy et Tg gy — b= 
Prey 2 


m= 0). Tlocrpoum CX€MY, Pa3PbIBAIOULYIO BJIeEKTPHYeCKy!IO Welb B cuyuae 
OTH Obl OJHOH HHBepCcHH. 


; Bo3sbMeM Sz = Xp Xp (O<sp<1; R= 1, 2,...,n—1). DyuKuua cxempl 
#(S,, So,...Sn—1) OOpaiaeTcA B HYJIb, CCH XOTb OHO Sy = 1. 
a 1 

Rete Seags) 104 (Saye = a9 Ska) i TG Ae id al B= ay 


t Bee trae) a ly (Says 2ie15:Sarr) di ool 9 (Say ie4:8n—y) Poe DIEBHD BO nee ITO 
Meeks Sp 2,) == F (1) Son0. 2. Sn—4) = Oe, Llostomy — AG (Sy, «+ va Smeg 
FS); 25 Spl); 0}. 


PG tell oc rs 
Be X2 os, xy » x Xn 
Puc. 3 
Sajayua cBelacb K peaM3auHH dyHKuNA Fy (sz,...,Sn—-1), WH T-A. Bko- 


eYHOM HTore Hosyyaem cxemy c 2(n—1) KoHTakTamu (cm. puc. 3). B crta- 
pe (1) yka3aHa peaJIM3allMa 9TOM CXeMbI C 3 KOHTAaKTaMH. 


D 
Ny oe 2 y, y, ; ~y, 
ee ES aS OES 
z econ ao” oe 7 o. 
pail “Sabre ie 
Pue. 4 


Ilpumep 3. Ykaxkem eme Ha cxemy (cM. puc. 4) CpaBHeHHA -3HadHbIXx 
IBOHUHBIX UHce c 62—2 KOHTaKTaMH, NOMyYeHHy!o lO yKasaHHOMy MeTOUY. 

Ecuu x >>y, cpaOatpipaer D; ecmm x<cy, cpaOarbipaer C. B crarbe (?) 
‘XeMa CPaBHeEHMs J[BOMUHBIX wMcel peamsoBaHa c 10n—6 KonTakTaMu. 


Ilocrynuso 
9 XI 1955 


WUTHPOBAHHAS JIMTEPATYPA 


1M, JI. Ieraua, JAH, 86, Ne 3 (1952). ? 1. H. MWospapos, TAH, 100, Ne 5 
1955). 
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JIoxnagmn Ankagemun nayr CCCP 
1956. Tom 141, Ne 5 


QIEKTPOTEXHHI 


C. B. CTPAXOB 


YPABHEHHA MEPEXOJHbIX MPOWECCOB CHHXPOHHOM MAILINH) 
OTHECEHHbBIE K KOOPJIMHATHbIM OCAM, BPALTAFOWIMMCS | 4 
C MPOM3BOJIbBHOM CKOPOCTbIO 


(IIpedcmaeneno akxademuxom B. C. Kyaedakunoim 6 VII 1956) 


IIpumenenne (ba3HbIxX KOOpquHaT JIA 3allcH ypaBHeHHt TMepexojHE 
3JIEKTPOMeXaHHYeCKHX MpoleccOB CHHXPOHHOH MallMHbl RerenecooG aa 


TIpuuuna sToro exKUT B TOM, UTO HepHoyuyeckHe (pyHKMN yruia § = \ode a 


0 
MeKLY MarHUTHOH OcbIO (pasbl a CTaTOpa UM MpofombHOK ocbIo d poropa (C 
puc. 1) BxoqaT B ypaBHeHHA, CBASP 
BalollWe MOTOKOCKelIeHHA cTaTopa) 
poTtopa c HX TOKaMH, H B ypaBHeHl 
3JIEKTPOMarHHTHOrO MOMeHTa MallHHE 


fea] 
- 
Oce ase! a 


B BbIINeyKaSaHHbIX YypaBHeHHAX, TO} 
BOJIAIOWULYIO MCKJIIOUHTb H3 HHX Tepe 
, quueckve (yHKuUHH yrua 6. C reoerp 
: yYeCKOH TOUKH 3PpeHHA 3Ta 3aMeHa uti 
TOJIKOBbIBaeTCA KaK OTHECeHHeE ypaBHel 
Hull CHHXPOHHOM MallMHbI K KOoopyuHa 
HBIM OCAM, BpalllaiouluMca C TOL wi 
CKOPOCTbIO, 4YTO H POTOP, T. e. KOCH 
XKECTKO CBA3AHHBIM Cc poTopom. IIp 
9TOM B CJIyyae MOCTOAHHOH CKOpocr) 
oes poTopa 9TH ypaBHeHuA mpeocbpasyrorc! 
oer B ypaBHeHHA C MOCTOAHHBIMH KOSH 
IHeHTaMH, UTO BeCbMa O6seruaer MCCUE 

OBaHHe TepeXOJHbIX IpOWeccOB B CHHXpOHHOH MaluHHe. 

OfHakO BOSHHKaeT BOMpOC O TOM, MOryT JIM ObITb HMCKJIOUeHBI nlepHoyu 
yeckHe KOs PU HeHTh! 43 ypaBHeHWH CHHXpOHHOM MalUHHbI pM OTHECeHHE 
ee ypaBHeHHH K OCAM, BpalllaloulwMCA CO CKOPOCTbIO, He | 
paBHOH CKOpocTH poTopa, M, BooOlle roBopa, Cc MpousBomb- 
HOH CKOpOCTbIO. 

(iH pellleHust STOO BOMpoca Np OObIYHBIX JOMyUeHuAX, 
IpHHUMaeMbIX B paOoTax Takoro poja (24), paccmoTpum 
ABHOMNOJHOCHYIO CHHXPOHHYIO MallIMHy, MpHCoequHeHHy10 kK 
CeTH (CM. PHC. 2), cbasHble HalIpAXKeHUA KOTOPON Uga, cis Week 
(PaSHbI€ TOKH CTATOPA tea, Zep, Wcc} HATIPAXKCHHA Ha 3axKHMAaXx Puc. 2 
OOMOTKH BOSOyAKACHHA Us, NPONOMbHOL ycnoKONTeMbHOLi OOMOTKH Ug H Tone: 
peYHOH yCNOKONTebHOH OOMOTKH Up HW TOKH 9THX OCOMOTOK, COOTBETCTBEHHO, 
if, Ug M in. Pacniogioxwkenue O6MOTOK OKasaHO Ha puc. 1. MomoxuTembHBIe 
es a TOKOB OTHOCHTEJIbBHO OJHOMMCHHBIX 3€9KHMOB OOMOTOK MOKa3aHbi 
Ha puc. 3. 
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Sanluiem B MaTpHuHoli cbopme ypaBHeHHA 3akoHa Oma H NOTOKOCHelIeHHii 
a3 CTaTOpa HM OOMOTOK porTopa 


* 
: d[y,] d 
lel = Fz [eel - ae : [Up] = [Ropl bipl oney 
[Ye] = [Lee] Lie] + [Mop] lépls (Yp] = [Mpel [iel -+ [Lppl liph 1) 
ye 
Yea uf r, 00 - [Le M,,0 
tlelJ= |) 4p} > [Up] = Wels [Repl =O Pee) tie | Mee Ole oy 
Une up OE 10 Th | 0 0) Ls; 
j Ly Map Mac 
[Lec] = Map Ly Moe = 
Me, Min Ls 
Lop + Lm COS 20 — M,y + M, cos (20 — 120°)— M,, -+ M, cos (26 ++ 120°) 
=} — Mop + My cos (28 — 120°) L,,+ L,, cos (26 + 120°) — Mop + M, cos 20 |. 
— M, y+ M,cos (20+120°) —M,, + M,,cos 20 Lop tL C08 (20+ 120°) | 
(3) 
M; cos 8 M, cos,9 — M, sin0 
Mepl=(M pc, | = M; cos (6 — 120°) M,, cos (9 — 120°) — M, sin (@— 120°) |. (4) 


M, cos (6 + 120°) M,, cos (6 + 120°) —M, sin (8 + 120°) 


qecb L;, Lg, Ly — UHYKTHBHOCTH. OOMOTKH BO30y2xK- 
HHA, pOAObHOM MW MOMepeyHoH yCIOKOHTeJIbHbIX 
MoTOK; Myg—B3aHMHaa UHAYKTHBHOCTb OOMOTKH 
30VKNCHHA HW UPOJONbHOH (yCNOKOMTeMbHOH OOMOT- 
4; My, Mg, Mn—MakcuMaJbuble 3HaveHHA B3aHMO- 
IyKUHH (asbl cTaTopa c OOMOTKOH BO30yxXJeHHSA, 
DO JOJIBHOH H NonepeyHol yCHOKOHTeJIbHbIMH OOMOTKAMH. 

BspoguM MaTpHubl ctratopHoro [A;] HM poTopHoro 
|,] Ipeo6pa30BaHuit: 


Puc. 3 
cos 0; cos (0, — 120°) cos (8, + 120°) 
[Ac] = i —sin®, —sin (0, —120°) —sin (8, + 120°) |> (5): 
Me "Ts "Te 
cos (9, — @) cos (0, —9) sin (6, — 9) 
[Ap] = | —sin(6,—®) —sin(0,—®) cos(0,—9) |. (6): 
4 —1 0 
Syecb 
( dO, 
0, = Von dt +o Ge= er (7) 


0 

0, — yrom MexKy MpoyoMbHOH OcbIO d;, CHCTeMbI KOOPAUHAT, Bpalllalomelica 
MIPpOH3BONbHOH YyIrJIOBOH CKOPOCTbIO ®,, HM MarHUTHOM OCbIO (asbl @ cTaTopa 
HHI (puc. 1). 

STM MaTpHUbI MO3BOJIAIOT CBASATb BeJIMUMHbI HallpAXKeHHH, TOKOB U MOTO- 
CliemeHH craTopa H poTopa fo u Mocme mpeoOpasoBpanna. Marpuupi Bcex 
IMUMH Tocse WpeoOpasoBaHHA Mbl OTMeTHM ITPHXOM: 

102.1 


Yed | ill 
[ue] = | “eq |= [Ac] [Uc]; [up] = | “og | = [Ap] [ul ( 
ree 


Uog 


IIpumem, Kak oOOpltHo (?,3), 4TO 
Ling = Mo: ( 

Jia mpeoOpasoBpaHuxA ypaBHeHul 3akoHa Oma 4M MOTOKOCIenNJeHHM CTaTO} 
YMHOXHM cyieBa OGe yacTu (1) qua [ue] u [%] Ha [Ac]. C yyerom (2) u 4 
TlOJIy4HM 


a ape, |) aha ae 1a 
= Tele] + i : +| se (O0] = (L,,] li] + [M,p] [t,], (1 
i 


[1c] 
rye 
LoptMept/2Mo cos 2 (6,—9) —*/2 My sin 2 (6,—68) 0 
— 3/o My sin 2 (6, — 9) Lopate —8/,M,cos 2 (0,—9) 0 


| 0 0) yA 
(i 


[Lee] = [Ac] [Lee] [Ao = 


[Meo] = [Ac] [Mep] [Ap] = 


M; + M, cos 2 (8, — 8) — Mz; sin 2 (6, — 8) 2 (M; — M,) cos (0, — 8) 
est, - M, sin 2 (8, — 9) Mi—M, cos 2(9,—0) —2 (M;— M,) sin (6;,—6) |; ( 
0 0) 0 


[Az*] “ [Ap*]—oOparupie MaTpuib craropuoro um poropHoro mipeo6pa3o 
HUW; Ly = Lep — 2Mcp— MYHAYKTUBHOCTH HYJIEBOH MOCIeOBATeIbHOCTH CTATO 
M,=My+Mg+2Mn, My = Me+Myz—2My. (1 

/\a mpeoOpasopanua ypaBnenuli 3aKoHa Oma um MoToKocuenJeHui poTo 
YMHOXKHM CuleBa o6e yacTH (1) qua [Up] H[Y)] Ha [Ap]. C yaerom (8) nonya 


d[¥,] 


, , a [y , , af , ae 
[4p] = [Repl lipl +e [¥p] = [Moe] Lic] + [Lppl Lip] (1 
rye 
[Ro] = [Ap] [Repl [Ap] = 
r+ 12 cos2(0,—9) —re2sin 2 (6, — 94) 2 (77 — Tg) COS (8, — 9) 
= 1, | —rysin 2 (6, —8) r1—rz.cos 2(@, —0) —2(r,—r,) sin (6,—8) |; (f 
2, (r; =i cos (0, —08) —2 Si rg) sin (6,—®) 2 (r; +f 9) 
Typ fest Bling Tar 1p fe = 2th, (1 
M’'+ M" cos 2 (0, —6) — M’ sin 2 (0, — 0) # 
(Mel — [Ap] [M pe] [A.']= 9/4 — M”" sin2 (9, — 0) M’ — M" cos 2 (8, — 0) 0 
2 (M;—M,) cos (0,—8) + — 2 (M,—M,) sin (6, — 0) 0 
( 
M'=M;y+Me+Mn, M" = Mr+ Mg— Mj; (1: 


[Lop] = [Ap] [Lppl [Ap"] = 
L’'-+L" cos2(0,— 6) —L"sin2 (0, — 8) (Ly— Lg) Cos (8), — 9) 
=1/,|—L" sin 2 (0, — 6) L’ — L" cos 2 (6, -- 6) Uys lp sin (0, — 0) | ; (J 
(Ly—Lg) cos (0, — 0) — (Ly—L,) sin (0, — 0) Let Le — 2M pg ; 
1g — ea (Ly + Lg + 2Ly + 2Myz), De" = Als (Ly + Ly — 2Ly + 2M je). (2 


Jlauee, OTUPaBJAACb OT MH38BeCTHOTO BbIPaxKeHHA 3JIEKTPOMarHuTHo: 
MOMECHTa 
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er eras be Log \M, 
T= lula li], rae fJ=|—, (Ll=|;~—> “|, ~— (2! 
2 dO i | Melt pp (21) 
ae npeo6pa30BaHHli NOoJIYYHM 
a d [Z eel ac og sae Fis pes d [M, | 2 Pid 
T x a) an aera [47] dé {A;, Z| [i,] =f [Ae aa [A, a [én] 
ee? | ice | l pt [Men al H (22) 


Aaa ig Seiya 
[ pt ag a lel 


{ OKOHYUATeJIBHO: 


] 4 (Lg—L,) sin 26, —6) 4(Lqg—L,)cos2(6, —8®) 0 
4(L4—L,) cos 2(8,—6)—4(Lg— L,) sin 2(8,—®) 0 
Rear ate BAK i 0 0 0 
=*/16 Ltearteqrteo tpas “pqr4pol X| M, sin 2 (8, — 0) M,-+M,cos2(0,—0) 0 
—M,+M, cos 2 (6;,— )— M, sin 2(0;, — 8) 0 
| 2(M, —M,) sin (0 — 6)2(M;—M,) cOs(0,—8) 0 
4, sin 2 (8, — 0) — M,+M, cos 2 (8,—8) 2(M,—M,) sin (0,9) 7 fgg J 
M, + M, cos 2 (6, — 6) —M, sin 2 (6, — 9) 2(M;—-M,,) cos (8,—8) |} deg 
0 0 — a 
0 0 0 epee (23) 
0 0 0 Lor 
0 0 0 tty 
La =Lep + Mep +?/2Mo, Lg = Lep + Mep — 3/2 Mo (24) 


CHHXPOHHbI€ HHAYKTHBHOCTH CTaTOpa NO IIpOONbHOH uM MONepewnol ocam. 
Tenepb K NOJIYYeHHbIM BbIWe ypaBHeCHHAM HalipsxKeHHit HM MOTOKOCLeMe- 
a cratopa (10) u poropa (14), qo6aBuM ypaBHeHHe ABHxKeHHA poTopa: 


d?9 daw 


: To — MOMEHT TlepBuyHOrO ABHraTeA; J —MOMeHT HHEpIlMH poTopa cuH- 
OHHOrO reHepaTopa, BaJla TYpOHHbI WH BpallaiwoulMxca BMecTe C HHMH 
reH. TakuM oOpa30M MbI MovyunH 11 ypaBHenuit (10), (14) u (25), cpa- 
BaloulHx |] HEH3BECTHBIX; fica, leq, Ved» Vegrtpdstpqs Lpos Vd» Ypqr Vpo HU 9, MOCKOUIb- 
YpaBHeHHA, CBASbIBAIOWIHe HallpAxXeHHA, TOKH HW MOTOKOCHeMJIeHHA HyseBOIt 
SJIENOBATEIBHOCTH CTATOPA Uc, Leg, Yeo, PCWAIOTCH OTJCJIbHO OT OCTAJIbHbIX 
aBHeHHH (cm. 10)—(12)). Pemenue nomyyenHo cucTeMbl ypaBHeHHli OJHHM 
YHCJICHHBIX MeTOJIOB, a BCeroO WesIecooOpa3sHee — C MOMOLLbIO HHTerpatopa, 
3BOJINET PACCUHTATb JHOObIe MepeXOHbIe YICKTPOMeXaHHYeCKHe  IIPOIeCCbl 
SHHXPOHHOH MalluHHe. 
Virak, MbI 0Ka3aJIM, 4TO IIpH OTHeECeHHH HMCXOAHbIX ypaBHeHHH CHHXPOH- 
H MallMHbI K KOOPAMHATHbIM OCAM, BpalllaloWlMMCA C MIPpOH3BOJIbHOH CKOpo- 
10 Wp, BOOOULE TOBOPA, HE PaBHOH CKOPOCTH poTOpa © (@, |), TepHoyU- 
*KHe KOSPPUIMEHTHI H3 HHX He MCKOYVAIOTCA. Orciofla CleLyeT, UTO B CIOXKHbIX 
MAX Hellelecoo6pa3HoO OTHOCHTb ypaBHeHHA BCeX MAallIMH K KOOP/\MHaTHbIM 
IM, 2KECTKO CBA3aHHbIM C POTOPOM OHOH H3 HHX, HJM K CHHXPOHHbIM 
im. Mp moka3aviv, Jasiee, UTO BBEJeCHHbIe HaMH TpeoOpa3s0BaHuA ypaBHeHHll 
HXPOHHOM MalIMHbI ABJIAIOTCH Oovlee COMLMMU, YeM IpeoOpasoBanua [lapKa, 
myyaromlwecd W3 HalwMX KaK  yacTHbIli cya mp 4, = 6. Pasymeetca, 
> 13JIOXKCHHOe OTHOCHTCA HM K HeABHOMOJIOCHBIM CHHXPOHHbIM MallIMHaM, 
1 mpvHATs Ly = M,=0 4u, crano Onitb, Lg = Ly. 
MocxoscKHit 9HepreTHuecKHit HHCTHTYT Hocrynnao 

um. B. M. Mouorosa 16 V 1956 


ILTMTUPOBAHHAA JIMNTEPATYPA 
1 R. H. Park, Trans. Am. Jnst. Electr. Eng., p. I., 48, 716 (1929); p. HN, 52, 352 
33). 2A. IT. Wocugnau, Joxn. AH ApmCCP, 7,3 (1947), °C. B. Crpaxos, 
Mock. auepreruy. uncr., B. XIV (1953); Iaexrpuyectso, Ne 6 (1954). 4 JL H. Ppysos, 
rob MATeMATHYECKOTO HCCJIeLOBAHUA IIEKTPHYeCKHX MalHH, 1953. 
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Horaage Akagqemun nayx CCCP 
1956. Tom 111, Ne 5 


KPHCTAJIJO‘PA®H 7 


¢ 


M. Ji. WOJIOXOBHY, E. Fr. ®ECEHKO, O. Ml. KPAMAPOB u A. JI. XOJJAKOB 


MOJTY4EHHE WH CBOHCTBA MOHOKPHCTAJIJIOB 
TBEPJbIX PACTBOPOB THTAHATOB BAPHS HW CBHHIIA 
H MOHOKPHCTAJIJIOB THTAHATA CBHHIIA 


(ITpedcmaeaeno axademuxom A. B. Illy6nukosum 4VIT 1956) 


‘Tlonyyenuble HaMH paHee MOHOKpHcTaJIbI TBeEpALIX pacTBOPOB THTAHATOB 
IpHA HW CTPOHIMA OOaqatH pAOM MHTepecHbIX AM3JIeEKTpHYeCKUX cBOlicTB (4), 
0 CTHMYyJIMpOBaiO MOMCKH MeTOJa NOMyYeHHA MOHOKPUCTaNOB TBEpAbIX 
ICTBOPOB THTaHata Oapus M cBuHIa, [locequve, 10-BHAMMOMY, MOryT mpescTa- 
IHTb IIpakKTHYeCKHM HHTepec B CYCTHO-PellalolluX yCTpolicTBax H 3allOMMHato- 
MX cxeMax. 

Bpipallivpane MOHOKpHCTaIOB CBHHIOBOCOJepKalluxX BellecTB Tua 
bTiOs, Pb ZrOs nenocpeycTBeHHO us ux pacmaBOB MCKIOUAeTCA, TaK Kak 
<a3aHHbIe BEMLECTBa ABJINIOTCH COCAMHEHHAMH, TIaBAULMMHCA MHKOHIpyeHTHO. 
HaKO MOHOKPHCTaJWIbI 3THX 
IECTB BO3MOXAKHO BbIPACTHTh fap? 

UCTaIIU3alWel U3 pacTBopa 
K BpaciwaBax Ipyruxcomeu— 
JIOCOB. 

[ina nojyueHHa MOHOKpH- 
‘aJIJIOB TBEP]bIX pacTBOPOB 
a TiOs —PbTiOs B KauectBe 
IEBOTO pacCTBOPHTesA Obl 
DHMeHeH (PTOpHcTHI Kani. 
CHOBaHHeM JIA STOTO SABH- 
ACb VccJieOBaHHadA HaMH BH- 
JaJIbHO-TIOJIMTePMHYeECKHM Me- 
LOM IlJIaBKOCTH NOBeEpXHOCTb 
pUcTaJIH3alHH wacTH ceye- 
ui KyF,—BaTiOs — PbTiOs 
ic. 1) Wo Temnepatyp 950— 


Z| (0% BaTi0,* 50% PTO, 


| 
(757% BaTi0,+25 % PbTi0s) 
(25% BaTi0g+ 75% Pil, 


ie} - 
)OO° c mocsmeqyIouluM peHT- BaTi0y 2 7 75 man% PRT, 
HOCTPYKTYPHBIM ccJIeqopa- ~/600 
HEM TBeEPAbIX (pas. Puc. 1 (Ba — Pb) TiO, 


TlozyueHHble JaHHble yKas3bl- 
10T Ha OOpasopanve B UCcMeOBAaHHOM YacTH CHCTeMbI HelIpepbIBHOrO pxAja 
3epALIX pacTBopoB (Ba—Pb) TiOs. DaxT oOpaso0BaHuA TBepAbIX PacTBOpOB 
iTaHaTOB Capua U CBHHIa HaXOJHTCA B COOTBETCTBHH C JaHHbIMH psa Hccue- 
pateveli (2-4). Bri6op cooTHOMIeHHA KOMMOHeHTOB HM TeMMlepaTyPHBbI pexKHM 
IpPallMBaHHA MOHOKPHCTaJJIOB NpOMsBeeHbI Ha OCHOBAHHM AaHHbIX O TWiaB- 
oCTH paspesoB CceveHua. BpipalllMBaHve MpONSBOAMOCh B WNaTMHOBOH wallike 
Meu C QJIEKTPOHHBIM TepMOperyJATOPOM, paspaOoTAaHHBIM HM H3rOTOBJICHHbIM 
@Mu3uKO-MaTeMaTHyecKOM uHCTHTyTe upu PocrosckoM-Ha-Jlony yHHBepcH- 
re O. I]. Kpamapoppm u A. ®. Ceppi. 
PacnaB dropucroro Kava NWOCe NOJIHOrO pacTBOpeHHA B HeM CMeCH MOJIH- 
DUCTAIJIMYeCKUX THTAHaTOB OapuA MW CBMHIa BbIJepKUBAJICA Ip TeMlepaType 
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Havaja KpHcTatausaumMu TBepsbIx pacTBopos (Ba—Pb) TiOs B eve 
40 yac., a 3aTeM OXNIaKaica B TeYeHHe TpeX CYTOK AO MOMHOTO 3aCTbIBa 
CHCTeMBI. ie 

XumuyeckHii aHalu3 NOJYYeHHbIX MOHOKPHCTAJIJIOB He NpOBeJeH W3-3a TP 
HOCTH KOJIMYeCTBeHHOTO pa3yeseHua HoHOB Ba” u Pb” B npHcyTcTBHM ann 
LiGs”. ; 

Monoxpuctadibl WMI BH KOPHYHEBBIX, HeOOJbUOM NpOspadHoOcTH Ky 
KOB C JWIMHOit peOpa Xo | MM, B OOMbUIMHCTBe CJlyyaeB HeNpaBUAbHOM cop 
Oyuako cpey{u HavOovlee MeEKUX_KPHCTAaJJIMKOB MHOFHe COBepueHHO Npospay 
HW WMeloT BH MpaBHIbHO OrpaHeHH 
IW€CTH’paHHbIX [JIaCTHHOUeK CBT, 
x*eToro usBeta. IlukHomerpryec 
IIOTHOCTh MOHOKpucTaloB 6,2 ric 

BpipauuBanue MOHOKpHcTadl 
TBepfbIX pacTBopoB (Ba—Pb) TiOs 
pactaBOB HX BO (propuje KasA ie 

| 


00° 


HeHO TeM, 4TO K CHJIbHOH wJeryye 
camoro qdropvjyja oOaBaisetTca elle! 
JeTYYeCTh CBHHIOBO-cosepxKalero ¢ 
ejMHeHHa B Buse PbTiOs uw yacTHuHO 
Buje PbO. Takum o6pa30m, cos3jfaet| 
HEOOXOAUMOCTL B TO_Gope Govlee yc 
HOTO COJIe€BOrO pacTBOpHTe/A. | 

TIpopeyeHHble UCCeOBaHHA Bg 
MogeliictBua PbTiOs (°)u Pb ZrOscp 
JIMUHBIMH COJIAMH B paciaBax TOK 
3aIH, UTO PA COJIEBLIX pacTBOpUTeNE 
3HAUHTeIbHO CHHKaeT TeMMeparTy] 
pa3JIOKeHHA YKa3aHHbIX CcoeqHHeHH 

Puc. 2 B pes3ysbTate paciimaBbl o6oraiaron 

UBYOKHCbIO THTaHa WI UMpPKOHM 

MH 3auacTy!O BOSMOMKHOCTS KPHCTaIIH3alHH U3 TaKMX pacnwaBOB MOHOKPHCTa 
j0B PbTiOs umn PbZrOs npaxruyecku ucKmOUaeTCA. 

Mbi cuvTaem Wesecoo6pa3HBIM TIpH MoOope coseBbIX pacTBOpHTeei WV 
BbIPawlMBaHHA MOHOKPHCTAaIJOB CBHHIOBOCOJepKalllHX BeUleCTB MCXOMUTH | 
CuleQyioulero MPHHILHa: MPHMeHATb B KaveCTBe COJIEBBIX PaCTBOPHTeeH HU3K 
IaBKHe, NWaBAllnecn Oe3 pasOXRKeHiA CBHHWOBO-COJepxRatve cou, OOpasy! 
mide BASKHe paciaBbl, CKJIOHHbIe K TMepeoxmaxKyenuw. BasKocTb paciuwal 
SHaUHTeJIbHO CHHKaeT VJIeETYYECTh CBHHILOBO-COJepKalllero coesqMHeHUA, 
paciwiaB B 93TOM CJlydae CyllecTBeHHO He CyBMraeTca m0 cocTaBy. K TaKon 
THY COJ€BbIX PaCTBOPHTeseH MOET ObITb OTHECeH, HallpHMep, MeTaOop: 
CBHHIa. 

Ha puc. 2 npeycraBseHbl HOJyYeHHbIe HaMH WarpaMMbl WWaBKOCTH CHCTeM 
Ph (BO), —PbTiOs HM MarpaMMa [laBkocTu ceyenun Pb (BO,),—[50% PbO- 
+-50% PbTiOs|*; 

Hcxoqa u3 ykasaHHbIx JaHHbIX, HAMM BbIpallleHbl MOHOKPHCTaJIbI THTAHa’ 
CBHHWa 43 pacistaBa 80% Pb (BOs), — 20% PbTiOs meqeHHbIM OxnaxKJeHHe 
paciiaBa B TeyeHue 100 yacos oT 880 Jo 680°. Mera6oparHoe creKs0 OTe AMO 
OT KPHCTaIOB THTAaHaTa CBHHLAa OOpaooTKolt CliaBa KOHUCHTPHPOBaHHOH azo 
HOW KHCJIOTON MH MoceyIOUMM PacTBOpeHveM OOpasoBaHHbIX MPOAyKTOB pea 
IMM BOON. 

Tlouyyennble MonoKpuctastbt Pb TiOs Buemme pesKo oTmm4auch OT pa 
OnMCcaHHbIX (*). OTO CcBeTAO-XKeTLIE — AHTAPHbIe, COBEPLIEHHO MpospauHE 
KPHCTaJIbl, OrpannueHuble PopMamu {100} u {111} c guano pe6pa 1—2 wm 
IInorHoctb KpucTannoB, onpeyqenennad mMKHOMeTpuuecKH, 7,3 r/cM, 


800 


IlyHkTHpom Ha KpHBoit I] O6o3HaueHAa O6vIacTb cTeKIOOOPasOBaHHA, B KOTOPO!i He ONL 
jenena TeMiepatypa kpucTamiMsanuH Pb (BOs), u3-3a TpyqHocTH 9KCMepHMenta. 
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- Uvenexrpuyeckue cBoiicraa nouyyeHHDIx KpucTamm0B M3yuaIucb Ha 
-MeTpe TIpH 10° ru. na stoi WerW Ha rpann KpucranoB HaHOcHI SIEKTPOJbI 
ppkuranvem cepeOpa. M3 MoHoKpucta0B TBEp ALIX pacTBOp6B HaHOosee nipH- 
IAHBIMH [Jt HCE AOBAHHA AMIJIEKTPUYECKHX CBOHCTB OKasasIHCb H KPHCTadIbl, 
bIpallleHHble H3 pacTBopa B paciiaBe Propuctoro Kaus cmecu 50% Ba TiOs — 
9% Pb TiOs. Temnepatypubiii xoq AuavIeKTpHyecKolt NPOHHWaeMOCTH STUX KpH- 
faJlIOB IpHBeyeH Ha puc. 3. M3 rpaduKa cnegyer, uro Kpucrana OOnaqaer 
PKO BbIpaxKCHHbIMH CerHeTOSJIEKTpHYCCKHMH CBOLCTBaMH. 3HaueHHe ¢ B TOUKE 
Jopu Sonee uem B 7 pas MpeBocxoguT ero 3Haueute IIpH KOMHATHOHM Temnepa- 
ype. Hucxoyamaa Betsb KpHBoil ¢ = f (t) 3a TouKoli MaKCHMyMa HjleT Oosee 
ONOPO, HEM BOCXOfslad YaCTb KPHBOH, MH yOBNeTBOpseT 3akoHy Kropu — 
encca. [locrosunasa Kiopa—Beiicca C=1,75-10%, Touxa Kiopu coorserersyer 
Temnepatype 190°. CormacHo peHtreHo- 
CTPYKTYPHBIM H3MepeHHAM Temiepatypa 
tbasoporo nepexoga 170—180°. Cpasne- 
He C TeMnepatypoli Kriopu Avia nosuKpHu- 
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PaIMYECKHX TBEPAbIX PACTBOPOB NOKA3bIBAeT, YTO KPHCTAJJIbI COOTBETCTBYIOT 
Bepllomy pactBopy (Ba—Pb) TiOsc cogepxannem 18,5% PbTiOs. Tlonuxxenne 
onueHTpanuu Pg TiOs no oTHOIMeHHIO K KOHICHTpallMu HCXO/HBIX MaTepHas0B 
BASaHO C OOJIbINOH JIeTYYeCTbIO CBHHIOBbIX COeAMHEHHH MpH Temilepatypax 
PHCTaJJIH3aluu TBepbIX pacTBopos. I]pu KoMHaTHOH Temmepatype ¢ paccmaTpH- 
aeMbIX KPHCTaJJIOB paBHo 380. Ora BeM4MHAa OoNbUIe, YeM AusseKTpHYecKaA 
POHHIAeMOCTb TMOJIMKpHCTaIMYeCKUX TBePAbIX PaCTBOPOB COOTBETCTBYIOMIel 
OHIeHTpalluH. 

TemnepaTypHbli xoq Igo, npHBeeHHbI Ha pHc. 3, Tak%Ke XapaKTepeH JA 
sTHETOSJIEKTPHKOB C MHHMMYMOM IIpH Temilepatype, MeHblwel 6°. Yeenugenue 
36 TIPH TemMMepatypax Bbllle 4° CBA3aHO B OCHOBHOM C POCTOM 9JIEKTPOMpOBO]- 
OCTH KPHCTAJVJIOB. 

PepepcupHad JH3IeKTpHYecKad MPpOHHUaeMOCTb MaJIO MeHHeTCA TPH U3Me- 
€HHH HallpsxKeHHOCTH cMetlaromero nomad. I]pH nopbluieHHH Temlepatypbi 
IHAHHE CMeliaollero MOCTOAHHOTO MOA CKa3bIBAeTCA CHJIbHee, B OCOOeHHOCTH 
BIM3H TOUKH KyropH. 

PentrenocrpykTypHoe usy4¥eHHe KpHCTaIJIOB WOKa3as0, YTO OHH Tpunaie- 
aT K CTPyKTYPHOMY THMy MepOBCKHTa C TeTparonasbHOH AVeHKO!. Jas MoHO- 
DUCTAJIOB OMNMCbIBAeMOrO TBEpOro pacTBOpa HaliqeHo a = 3,965 A, c= 
=-4,037 A u c/a =1,018 mpu 20°. TemnepatypHble H3MeHeEHHA NapaMeTpoB JaHbl 
m puc. 4. , 

Monoxpuctanabt PbTiOs, MonyyeHHble KpHcTaJJIM3alWeH UX M3 pactiiapa 
b(BO.)2, HMeloT TeMMepaTypHy!0 3aBHCHMOCTb ¢«, OJM3KyIO K TOH, KoTOpast 
la Y KPHCTaJJIOB, HOJyYeHHbIX paHee H ONMCaHHDIX B (°). smepenna JIM JIeK- 
\HYECKON MPOHHMaeMOCTH yAasOcb MpOBeCTH JIA HUX JIMIb Oo 400°. IIpu Oosee 
SICOKHX TeMMepaTypax MsyyeHHe © He yalOCb MpOW3BeCTH H3-3a 3HaUHTeJIb- 
ro pocta tgs. BemuunHa ¢ yKa3aHHbIX KPHCTAIJIOB MeHbIIe, YeM y NOJTyYeH- 
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HbIX paHee KpvcTamoB. IlokagaTeb NpeOMJeHHA Id MOHOKPHCTaJ 
PbTiOs, ompesenenHpIli B MMMepCHOHHOM civiaBe cepa — CeyleH, paBeH 2,71, 

Apropbl Bbipaxaiot Oularofapxoctb 5B. M. Byay 3a unrepec kK paOoTe 
H. C, Hopocuspuesy 3a pay WeHHbIX 3aMeyaHHi, 


Pocrosckuii-Ha-Jlony rocyapcTBeHHbIH YyHHBepcHTer _. Tlocrynusto 
um. B. M. Monotrospa 3 VII 1956 


UMTHPOBAHHAA JIMTEPATYPA 


1A. JI. Xonaxos,M. J. Wlonoxosuy.B. Ff, COecenxo,O; Ik K pam 
pos, JAH, 108; Ne 5 (1956). *%S, Nomura,S.Sawarda, Phys. Soc. Japan, 
36.(1951)....*E. T, Oecenko, A. Ty Caab6uenxno, jKTO, 24 (7) ae 
1954). *M. C. Mc Quarrié, Am. Ceram. Soc. Bull., 9, 34, No 9, 295 (1958 
5(4. H. Benses,M. JI. Wonoxosuy, TI. B. Bapxosa, KOX, 24, 211 (1954 
$V. H  Biensnes, A. J) Xonankoe, KOTO, 22 (8), 376 (1952). 
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XHMH ff 


A. ®. )KMTAU, E. B. KASAKOBA u E. C. KPOHFAY3 


| B-TPH9THJIBOPA3 01 
(IT pedcmaerexo axademuxom A. H. Hecmesnobtim 30V 1956) 


B-sruiOopasonbl c pauKaaMu y aToMa Oopa B JHTepatype He onncaubl. 
wesunrep H yp. (1) cuHTesHpopanu B-rpumerun6opa301 B cmecu c B-moHo- 
B-qumerunOopasonamu JleiicrBHeM aMMHaka Ha MeTuaHOopan up 180—200°. 
AanbHeiitiem BuOepr u Ap. (*) ocymiectBuan cuutTes B-rpumerun6opa3ova Ha- 
eBaHiiem mpu 320—340° paBHoMouekysApHOH CMecH aMMUaka c TpuMeTHJG6O- 
IM. 

ia nouyyennsa TpusTHIOOpasoa HaMH Oba BbIOPaHa JIA U3yYeHUA peak- 
[fq TEPMHYECKOFO pPa3sJIOKeHHA TPHSTHIOOPaMUHa TO ypaBHeHHIo 


B(CsHs) 

t 440—450° HN/ \NH 
3B (C3H5)3-NH3 ee | | 

(CsH,)BL_'B (CoH) 


(1) 
ng 
NH 


Hausyummlt Bprxoy (80%) nomyyanca mpu 440—450° npu Besenuu peaKuHn 
aBTOKaBe MPH laBseHHu jo 50 arm. Hapsgzy c TpustHm6opa30n0m TMody- 
JIMCb HWKe H BbILe KHMAUMe MpOAyKThI, MpeAcTaBsarouyHe CoOo cmecH jpy- 
X 9STHJI-MpOv3BoHbIX Oopa3soua. TpustHi60pa30/ Obl BbIeeH B UYHCTOM 
le TeperoHKoOl B BakyyMe MH UccuIeqOBaH. 


IKCNeCPHMeHTAMTHHAA YACThH 


Ilonyyuyeuuve TpuHITHAOOpamMHUHaA. TpustTHiO0pamun mosy- 
ICH MIpOnycKaHveM aMMHaka B KUAKHH TpHsTHNOOp (*). Hacbitlenve TpHusTHI- 
pa aMMHakoM MpoOBOAHs0cb AO RocTH*KeHUA TpHBeca | MOJIb Ha | MOJIb, B pe- 
JibTaTe YeroO NOMyualach BA3KAA MpoOspaunad MRKHAKOCTb KOHCHCTeHIMH PJIH- 
puna. IIpogyKT neperonsnca mpu 65°/26 mm. Uncrblii TpHsTHMOOpaMHH KOH - 
HCHpOBaJIcA B IpHeMHHKe. 

Tlonyuenue TpuaTHna6o0pa3zo0ua. B uncrpiii, TuWlaTeIbHO 
OJLYTbI CyXHM a30TOM aBTOKJIaB EMKOCTbIO 2,5 1 3arpyxkasocb 120 r TpHaTHa- 
pamuna. Ilocne 3aKpbITHA KPbINIKM aBTOKIaB ONpeccOBbIBaJICA CyXHM BOjO- 
JOM, KOTOpbI 3aTem COpacbiBaJICH “epe3 BeHTHJIb, H BKNOUAaICH OOorpes. 
sTOKaB TOCTeMeHHO B TeyeHve 5 yac. 30 MHH. HarpeBaJicA JO TeMMepaTypbl 
O°, JapseHue 3a CY¥eT BBIJeAIOULMXCA Ta3OB YBeMHYMBAJOCb HM K KOHILy OlbiTa 
eruraso 50 arm. Ilocne ycranoBseHHaA NOCTOAHHOrO aBMeHHA OOOrpeB BBIKIIO- 
ICA, H aBTOKaB OXMAK aca BOLOM YO 18—20°, mpH 9TOM JlaBseHHe Nayaso 

18—20 arm. V3 oxaxKJeHHOrO aBTOKIaBa Yepe3 BEHTHJb NOcTeMeHHoO cOpa- 
BaJIMCb OOpasopaBllinecdA ras0oOpasHble MPOAYKTb! AO JOCTHKECHHA B ABTOK MABE 
MOc(pepHOTO aBJeHHA, ABTOKMABIpOLyBasIcA HEOOMbIIMM KONMYeCTBOM agoTa 
pasrpyxasca. Tlonyyeno 46 r cpiporo mpofxyKta, YTO COOTBETCTBYeT BBIXOLY 
%: Pe 
Harpepanve aBToKjlapa Ip TeMiepaTypax BbIIe HIM HH2Ke 420—450° 
HBO K 3HaYHTebHOMY TIOHW>KeHHIO BbIXOa TPUSTHAOOpasowa. IIpn He- 


a 
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repMeTHYHOM ABTOKJaBe HJM Ip CllycKe JaBJeHHA Yepes BeHTHJIb BO Bpé 
HarpeBa BbIXOJ TPHOTHOOpasoa ‘TaK%Ke Pe3KO CHHAKAJICH. 

Cpipoli NpokyKT Mpeycrapaner COOOK MerKOMOABUXKHYIO XHAKOCTH | a 
*KeJITOFO IBeTa C AMMHAUHbIM 3alaXOM H CO 3HadHTeMbHOH ONaJIeCLeHUHeH B I 
XOJAULEM H OTPaxKeHHOM cBeTe, BefeT ceOA Ha BOSAyxe KaK YHCTHIM Mposy 

TIpH mouHOM pa3vlox%KeHHH TpHsTHIOOpamuHa oO peakuHH (1) AomxKHO 6 
BbiqemuTEcs 50 1 9Tana uw mpu 18° pasBuTbcA AaBseHHe 20,8 aTM, 4TO H Hao 
qanocb B JeMCTBHTeJIbHOCTH. ae 

Tlonyuennbili cbipel, MeperHaH B BakyyMe pH 7—8 MM HM 4HCTHI TPH9sTI 
6opa301 co6pan mpH 66—67° B KomuyecTBe 33,0 rT, YTO COOTBETCTBYET BbIXC 
70,0% OT TeOpHH. 


Hafineno %: B 19,0; 19,5; N 24,9; 25,1; C 44,28; 44,5; H 10,65; 10, 
C3H;)3B3N3sHs. Baruncneno %: B 19,72; N 25,0; GyA3) 16: H 11,02 


Moxuo mpeqnonaratb, YTO CbIPOH TpHaTHNOOpa3soN cofepxXKUT HeOOMbUL 
IpHMecH HCxoOg_HOro Mposykta, Oopa3zoua, MOHO-, AH- H rekcasTHOOpa3zom 
CBpohcTBa TpHITHNOOPAaAZsONaA., TpusTHNO0pa3s0n mpexcr. 
JineT COOOH IPH KOMHATHOH TemMepaType JIerKONOABHXKHY!IO KUAKOCTH, McmapsA 


ulyrocsl Ha BO3qyxe 6es octaTKa. dj’ 0,866; BA3KOCTb Yq 1,48 caHTHcTOKe 
T. 3aCTbIB. OKOO—54°. 

IIpu KoMHaTHOM Temnepatype c Boson He pearupyerT. IIpu quuTebHOM Kul 
yeHHH c 0,5 4 COMAHOM KHCMOTOH MOmHOcTbIO ruAposmusyetca. IIpu HarpeBan 
no 100° npv HOpMasIbHOM JaBJeHHH HayHHaeT paslaraTbCA C BbIJeJIeHHeM Pa. 
o6pa3HbIX MpOsyKTOB. XOpOwO pacTBOpseTcA B OeH30uIe, S:PHpe, MeTHOB 
WM 93THJIOBOM CIHpTax, alleToue. 


VMucrutyT 9JleMeHTOOpraHHyecKHX coeqHHeHHit Tlocrynuto 
Axanemuu HayK CCCP 24 V 1956 


UHTHPOBAHHAA JIMTEPATYPA 


MH. JI Schlestnger, La Hor vitz A. B.  Burep3. Am iCheme some 
409 (1936). * E. Wiberg,K. Hertwig,A. Bolz, Zs. anorg. Chem., 256, 177 (19. 
3A. H, Hecmesxuos,K. A. Kouewxos, Cunternyeckne mMerogbl B OOaCTH Met 
OpraHHyeckHx coesHHeHHH, B. 4, M39. AH CCCP, 1945, crp. 19 n 52. 
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JHokrnagn Akazemun Hayk CCCP 
1956. Tom 111, Ne 5 


XHMHA 


B. H. KACATOUKHH u O. H. 3HJIbBBEPBPAH] 


O XHMYHYECKOM CTPOEHHH KEPOFEHA CJIAHILEB 
(Tpedcmaeaeno axademuxom B. A. Kapeunoim 12VI 1956) 


Bompoc 0 xHMuMYecKO Npupose H cTpoeHHH OpraHHyueckoro BelllecTBa ropio- 
UX CIAHUEB MO MOce{Hero BpeMeHH OCTaeTCA OTKPbITHIM. Mcksoualoulue Apyr 
Dyra MpeNOO*wKeHHA O XHMHMYECKOM CTPOeCHHH KeporeHa C/IaHWeB, BbICKa3aH- 
bI€ Pa3JIHYHbIMH ABTOPaMH, He MOFJIH BO MHOPHX clyyaAx HaliTH OOOCHOBaAHHBIe 
OTBEPK CHUA XHMHYeECKHMH MeTOJaMH HccuIeqoBaHun. Tak, HanpyMep, BBI- 
puHyToe I. A. Craquukospi (1) npegctapsienne O XHMHYeCKOM Mpupoye opra- 
H4ecKOrO BellleCTBa CalpOMeJHTOB KaK COBOKYMHOCTH BellecTB, IpecTaBwJsAlo- 
Ax coOoH pasHooOpasHble IpOAyKTbl KOHAeHCalHH THApOapoMaTHyeCcKUX IWHK- 
OB C a/IMaTH4eCKHMH WenAMH, HAXOHTCA B MpOTHBOpeyHH Cc (paKTaMH, H3Be- 
PHBIMH H3 pa XHMHYeECKHX HcceqoBaHHH (7 °). BerBoybr 0 HeapomMaTHyecKoH 
puposxe KeporeHa CJIaHUeB, OCHOBAHHbI€ Ha OTCYTCTBHH HAH MaJIOM KOWIMUeCTBE 
DOMATHYeCKHX MPOH3BOAHSIX B NPOMYKTAX OKHCIeHHA Keporena (7,8), OKa3a- 
UCb HeyOeJHTebUbIMH NCocwie TOrO, KaK ObIIO NOKasaHoO, YTO 3TH MpOsyKTHI 
e COPa3yIOTCA B TeX Ke YCJIOBHAX OKHCJICHHA PAa BELECTB 3aBeJOMO apomaTH- 
scKOH mpHpoypl (°,1°). PesysibTaTbl XHMHYeCKHX HCceOBAHHH OHO3HAYHO 
\KAZbIBa‘OT, UTO OPraHHyecKkoe BeLLeCTBO CJIAHUEB OTHOCHTCHA K KJIaCCy BbICOKO- 
OJIEKYJIAPHbIX BelLeCTB. 

* B wacrosuleH padote, c Welbio NOMyuyeHHA CBeqeHUM O CTpyKType BelllecTB 
2poreHa CJlaHleB B yCJIOBHAX COXpaHeHHA ero XHMHYeCKOM LWesIOCTHOCTH, 
IO MpoBesqeHoO peHTreHorpauyeckoe HccyleqoBaHve HW H3yyeHHe HudpaKpac- 


TX CMe€KTPOB NOrJIOuULeH HA keporeHa. 
ie aOut Holieace 


TexHHyueckHH H 9JIEMCHT apHblit CocTaB HCXOJIHbIX CJIAHILEB 


Tlocne eMMHe- 


PaAJIN3aunA 
Caanupi we AC S OOH N? He G 
Ac SCout 
-TOHCKH Hi 0,9 | 42,2 — 0-207 9560 | 74,9 4,98 | 3,04 
SULeCbIPTOBCKH Hi 14.07% 32,23/)°40)27 "|, 10368 1%9, 22" L647 58 | 7.0508: | 10,16 


B ta6n. 1 mpuBo_uTca xapakTepHcTHKa H3y4eHHbIX OOpaslloB Keporena, 
MHHepasIH30BaHHbIxX COpaoorKoli COMANOH H PTOPHCTOBOAOPOAHOHN KCOTaMH. 
PentrenorpamMbl csaHueB ObIIH CHATbI Ha CUJbTPOBAHHOM H3/yyeHHH 
ee3a B IMJIMHApW4eCKHX KamMepax. SamuCb CMeKTpaJIbHbIX KPHBbIX MNOPJO- 
SHA MIPOH3BOANacb Ha HHPpakpacnom ceKTpometpe UKC-11 uw na jBy- 
ryeBOM HHpakpacHoM crekTpocdborometpe xu3nNuecKOrO HHCTHTyTa UM. 

H. Jle6eqesa AH CCCP*. 

OGpa3siibl AA CMeKTpaJbHOrO HCcMeOBAHHA B COOTBETCTBYIOWX oOactTax 
eKTpa MpHroTaBJIHBaHCb B BUAe TOHKO pactepToH macTbl ¢ NapadHHOBbiM 
ICJIOM H MHHepaJIbHbIM MACJIOM, MpeACTaB/AIOWLMM co6oli momuMep TeTpadTop~ 
ueHa C MOKasaTesieM IpesoMseHHA N=1,6. CneKTpb! B o6sacTH yo 4 pw Obi 


* CrektTpasbHble KPHBbIe Ha JBysyYeBOM cmeKTpodoTomerpe ObIJH MOMYTeHbI A. A. Ily6n-~ 
mB aaoopatopun IL. C. JIanqc6epra Pusnyeckoro uucturyta uM. IT. H. JleGenesa AH CCCP, 
YTO IIpHHOCHM eMy OlarojapHOcTb. 
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nomyyenbl c upu3moH us LiF u B oOsacTH AO 15 » —c upusmoH us Nat 
PentrenopcKkad AudppakuMOuHHad KapTHHa KeporeHa CiaHUeB XapakTepUsyeT) 
JByMaA — BHelHel H BHYTpeHHelt — HHTepdepeHLHOHHbIMH MOMOCaMH KU] 
crHoro Tuma. OqHa 43 HAX, BeCbMa MHTeHCHBHaA, OTBevaeT NepHORy 46 
4.8 A wu MOXKeT ObITb OTHECCHA 3a C 
MeXKMOJICKYJAPHOH HMHTepdepeHHu 
cpeye C MOTHO yNakOBaHHbIMH a 
KYIAPHbIMH WelliMH. OTHOCHTeJIb 
HeOONbUad HHTCHCHBHOCTS (pona B OO 
CTH MaJIbIX YIJIOB H Malan NOJyWApH 
3TOH TOOCbl XapaKTepH3yeT BbICOK 
CTeNMeCHb Me2KMOJIEKYIAPHOH ynopay 
YeHHOCTH BellecTtBa KeporeHa. [pyr 
MaJIO HHTeHCHBHaA WHpokaA MoJo 
MoxKeT ObITh OTHECeHA 3a CUCT BHYTPH 
JIeKYIAPHOM HATeppepeHUHH UW Xapak 
pu3yeT cpeqHHH MexXaTOMHbI TepH 
LBHIFO7 BIW 21 ME » viaxpomoneKynax Keporena ~2,6 
Puc. 1. Mncdpaxpacupie cnektppl Norso0ujeHua Peutrenorpaduyeckve j[aHHble C 
caHeB : @ — 3CTOHCKOTO, 6 — OOULECKIP- eTebCTBYIOT O HAJIMYHH JOCTaTOUH 
apr er wi JWJIMHbI NOABHXKHbIX CETMeHTOB B Mak 
MouleKylax KeporeHa, IJIOTHOH yiake 
KOH KOTOPbIX OMpefelneTCA XapakTep HaOsIOAaeMOi PeHTTeHOBCKOM MHTEP 
PCHUHOHHOH KapTHHbl. 
_ Ha puc. la u 6 npuBogstcs chektTpaibHble KpuBbIe NOrMOWeHuA AA 060 
M3YYeHHbIX OOpa3ilOB KeporeHa CJaHILes. 


Toe NougeHue 


Noenouenue 


Tao6aunma 2 


if 3 ‘ ; VMHTeHCHBHOCTB 
re " JIHbI OMAEIS rpymmuposKn TlOJIOc MOFJIOULeEHHA 
| SCTOHCK. BOJDKCK. 
3,0 OH accomnup. c c 
3,20 , == CH apomar. a = 
3,38 Clee — + 
4 i AK { 

3,40—3; 42 CH,—CH c c 

{> «3,0. | CH, | c c 

) 08,995) C = O conpax, o o 

POs 26) C’= C conpsax. c c 

| 6,60, apoMaT. IHKJIbI C alupar, samecrut. CI - 

} «4,09 CHy (cMeul. B ANHHHOBOWH. cTopoHy) cp cp 
Lae C — CH : -- 

aOR C—O qdexnouos, dpomar. spupos — fe 

8,6 C—O asnhat. apupos oa cp ce 
9,2 C—O wnkimu, sup. u rperuun. cnupTos ep ep 
ee ares apomaT. mpoct. sup. — ep 
dy. B Iemax C KHCuJIOp. —- 
114 i : bis 
ee Koujencup, apomart. Kouba oe =: 
13,9 (— CHe), cKeneTH. n> 4 ep -— 


B ra6. 2 npuBeyenbl yacTorsl (B MaKCHMYyMe) H BepOATHAN HHTeplperall 
NOMOC NOPAOWEHHA B CeKTPaxX KeporeHa SCTOHCKHX H BOJMKCKUX Cranes (4,4 

OOpamaer Ha ceO BHUMAHHe OTCyTCTBHe B cmekKTpe KeporeHa momoc nord 
MCHA, OTBeYaIOULMX KaK BaJIeHTHbIM, TaK MH JecsopMalvoHHbIM KonebaHts 
C—H B rpynnax CHs na 3,38 u 7,25 uw, ITO cIYKUT CBUAeTeEMBCTBOM OTCYTCTBI 
HJIH MA@JIOrO KOMNeCTBA STHX Tpyil B CTpyKType Keporena. Ilonocpr nornoll 
HMA, OTBevalollMe CHs-rpymnam, ofHaKO, BOSHMKaIOT B ciekTpax o6pas3th 
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poreHa, MOBeprHyTbIX JierKOH TepMuyecKoli JectpyKuuH. Ha puc. 2a u 6 
HU BECHbI CHEKTPaJIbHble KPUBbIe MOP IOWEHHA, CHATbIC C TOHKHX CIOeB paciaB- 
HHBIX ObICTPbIM TIporpeBoM MOpoulKOB KeporenHa g9cTOHCRHX HH BOJKCKHX 
aHUeB, HelocpeqcTBeHHO Ha COJIAHOH MacTHuHKe. 

OTH HaOMOJehHA NOATBeprxfaloT MpefMosaraemoe OTCyTCTBUe B CTPyKType 
poreHa KOHCYHbIX MeTHJIbHbIX rpyin CHs u cay2KaT CyMleCTBeEHHbIM 3KcrepH- 
HTaJIbHbIM CBHJCTeJIbCTBOM B NOMbSY MAKPOMOJIeKYJIAPHOrO CTpOeHHA opra- 
MeCKOTO BelLeCTBa CjlaHleB. Pay) nomoc nNormouleHHA B CMeKTpe BCKpbIBaeT 
OMAaTHYeCKy!O TipHpoxy Opranuyeckoro BemlecTBa canes. K HUM OTHOCHT- 
perk e Bcero mos10ca 6,25 2, oTBeuato- 
1A KOeOaHHAM C=C B aTOMHbIX rpyll- 
[POBKaX C CONPHAXKeHHbIMH J[BOHHbIMH 
A3AMH. Ora nonoca Habsosaerca B 
€KTpax BCeX H3yYeCHHbIX OOPa3llOB 
anes. Js cilekTpa KeporeHa 3cTOH- 
MX CJlaHWeB XapakTepHO MpucyTcTBHe 
jocbl 6,65 uw, KOoTOpad OObINHO IpH- 
(CbIBaeTCH KOJeOaHHAM B apomaTHuec- 
(X KOJIbILaX C ANH(aTHYeCKHMH 3aMecTH- 
amu. B cneKkTpe KeporeHa BOJDKCKHX 
aHueB 9Ta Mowoca He HaOusOMaeTca, 
HaKO OHA BO3HHKaeT B_ CIleKTpax 
ICTpO liporpeTbix oOpasyoB KeporeHa G23IHJI FTE TE IMU N21 hy 
JOKCKHX cylaHueB (puc. 2 6). Bosmo- 
HO, UTO BO3HHKHOBeHHe 3TOH MOMOcHI Puc. 2. Madpakpacuble cnekTpbl morsone- 
AZAHOC HaGJIOJaeMbIM OTHOCHTeNbHO Sh | POTPETBI Be ies ak ae 
UIMHM PaspellleHHeM NOJ1OC B CHeKTpax 
CIJIaBJIeCHHbIX OOpasuoB kKeporena. B ciieKTpax KeporeHa Kak 9CTOHCKHX, 
K HM BOJDKCKHX CJlaHWeB He HaOsOJaeTcA MOMOCh! NormoweHuA 3,25, OTBe- 
lolleH BaJIeHTHbIM KOJIeOahHamM C—H B apomaTuyeckux rpynMHpoBkax, 4TO 
JIAeCTCA TIPAMbIM CBHJeTeJIbCTBOM BbICOKOM CTeMeHH 3aMeLIeHHA BOJOposa 
apoMaTHYecKHX WuKax. HasMune B cllekTpax momocbl norsowlenuA 6,65 pw 
‘a3bIBaeT Ha TO, YTO B YHCJIe 3aMeCTHTeJeH B APOMATHYeECKHX WHKaX HMeIOTCA 
kxKe asudaTuyeckve payuKasl. Ilo orcyrcTButo MOOC NOrOWeHUA B OOsacTH 
12,0 qo 13,5 w MOxHO CyeaTb 3aksIOYeHHe 06 OTCYTCTBHH B CTpyKType Kepo- 
Ha H3y4eHHbIX OOpa3lOB CJIAHUeB B 3AMETHDBIX KOJINYeCTBAX KOHJCHCHPOBaHHbIX 
YOMATHYeCKHX rpynuupowok. B crpykTypy BelllecTBa KeporeHa CanWeB BKJIIO- 
HO OOJIbINCe KOJIHYECTBO MeTHJICHOBbIX py] — 06 9TOM CBHeTebcTByeT 
u4UHe B CleKTpe Nosloc normomenua 3,42 u 3,50 pw, OTBeUAaIOUNX BaJIeCHTHbIM 
wie6anuam C—H ps rpynmax CHe, a Tak»ke nosoc jecbopMallHOHHbIX Koseda-, 
ma C—H 7,02; 11,7 u 13,9 uw. Monocnt nornomenua 11,7 4 13,9 aaa BoyDKCKUX 
AaHIUeB MpOABJIAIOTCA TOJIbKO B CHeKTpax UporpeTbix oOpasmop (puc. 2 6). 
JUCYTCTBHE B CHeKTpe MoOOcb! NormomeHHA 13,9 w, OTBeYaIOeH CKeseTHbIM 
wIe6aHHAM yrslepoRHOW Wen, yKa3blBaeT ha HMeIOUIMecA B CTpyKType Kepo- 
Ha WelOUKH MeTHJIeCHOBbIX rpyunm. C Apyro cTOPOHbI, CMeleHHOe B JJIMHHO- 
JIHOBYIO CTOPOHY TomomweHHe Womochl JetbopMayHoHHbIx KoeOanuh CH, 
92 uw, TaK %Ke KaK HM MIpucyTcTBHe B CIeKTpe HHTeHCHBHOH momocbl 11,7 yu, 
pakTepusyer HaIMuHe B CTpyKType KeporeHa MeMOuedHLIX MeTHJICHOBbIX 00- 
30BaHHi, BKUOUAIOWINX OONbUI0e KOMMYeCTBO KHcMOpoya. IloyTBep»xxyqeHuemM 
OMY CJIYKUT aHasornyHoe nposBleHve CHe-rpynn B CleKTpe MOJIMBHHHJOBOrO 
upta. Kucnopoqcoyepxkallie aTOMHbIe fpyMMHpoBKH, HMelollMecs B CTpykType 
poreHa, MposABIAIOTCH B cHeKTpe psgomM mouoc mMormoueHun. Heobdxoqumo 
‘azgaTb, UYTO H3y4eHHe TH]POKCHJIbHbIX TpyMM COMps2KeHO C TPYAHOCTbIO 
IaIeHHA BJlarH, CBA3AHHOH C H3MeCHeCHHAMM BelllecTBa KeporeHa B 9TOM IIpPO- 
cce. B cnekTpe KeporeHa CJlaHleB BbIfeAeTCA BeCbMa HHTCHCHBHAA Momoca 
95 wu, OTBeYaIOIad KONeOAHHAM KapOOHMJIbHOH rpyliiibl C=O, 3nauuTembHoe 
elleHHe B AHHHOBOJHOBYIO CTOPOHY STO MOMOCbI NO OTHOIeHHIO K ee HOp- 
IbHOMY TomoO*KeHHIO (5,85 w) MO%KHO OTHECTH 3a C¥eT CONPAKeHHA JBOHHOH 
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ToeOueHUue 


TOP IOULEHUE 


CBA3H KapOoHHIa C ABOHHbIMH CBA3AMH B apOMaTHYeCKHX IH KIAX. V3 3To 
cnelyetT, YTO KapOOHHJIbHad rpylna HelocpeACTBeHHO CBA3AHa C aPOMATHUE 
CKHMH UMKsIaMu uGo B BUe apHKeTOHOB, HOO KapOOKCH0B apoMaTHYeCK 
KHCJIOT WIM HX CJIOXKHBIX SPUPOB. 

JA BbISCHEHHA COfep2%KannA KapOOKCHJIbHbIX py B COCTAaBe BeulecTH} 
KeporeHa COpa3tibl OOouX caHies Obl OOpaooraHsl Ba (OH)2 u c cOpa6oranHbhy 
cOpasiop nomyyeHb! cneKrpbl (prc. 3). HaOsmrofaemoe AA BOJKCKUX CJIAHUE 
ucuesopeHve nosocet 5,95 w (puc. 3 6) cBA3aHO C MepexofOM KapOOKCHJIbHO 


O - 
rpynnbl c¢Z ~ BMoHHY1O cbopmy cc . . Orciofa MO%*KHO Oplwio cAeuat 
\OH 0H 


3aKJIOUeHHe, TO, B OTMMUHE OT SCTOHCKHX CJIaHUeB, B BelllecTBe KeporeH 
BOJLKCKUX CaHueB KapOonus C=O cofepxKHTCA MpeHMylecTBeHHO B KapOo 
CHJIbHbIX rpynnax. CnekTpbl oOp 

a 6 G O0TaHHbIX OOpa3slOB SCTOHCKHX cla 
UeB,B OOlacTH JBOHHbIX cBxA3eH (pHa 

3 a) He OTMHYAIOTCA CYLIECTBEHHO Gf 

Hcxoubix. [IpH o6pa6oTKe cOpasioy 

BOJIAKCKHX CJIAHYEB PaCTBOPOM CO 

HOH KHCJIOTbI BHOBb NMOABJIACTCA Te 

gloca KapOounsa 5,95 w (pHc. 3 6) 

75 BecbMa XapakTepHbIM JIA HH@p 

58 60 62 64 66 58 606264 66 58 60 62 64 664 KpacHbIX CN€KTPOB KeporeHa cvlaHie# 
ABJIACTCA HHTCHCHBHOCE MOT JIOMWeHHe | 

Puc. 3. CiekTpbl MOrJIOMeHHsA KepOreHOB CWIaH- 6 yacty oT 8 no 10 u.,KoTopoe oTBeda} 
eB: a — 9cToucKoro c Ba(OH )2e, 6 — o6me- 
cbipToscKoro c Ba(OH)s, ¢ — ooulecuiptoscxoro ©? KONeOaHHAM C—O B pa3JIHUHBl 
c Ba(OH), ¢ mnocaegyiomei o6pa6orKkoi HCl aTOMHBIX rpynnuposkax. Ha HHTeH 
CHBHOM OOUleM (boHe MorJouwleHHA 

STOH OOAacTH BbIAeAIOTCA WHMpOKHe MoONoch! NorsoweHuA 8,6; 9,2 u 9,7 w 
Bo3MOxXXHO, YTO pacluHpeHHe noyioc, TaK Ke KaK WH HawHuHe OOllero dona 
sToH oOmacTH cleKTpa, CBA3AHO C MHOFOOOpa3HeM KHCOpOscosepxKallux aTOM} 
HbIX TPyNMHpOBOK, BKJIOUaIOWAX cBA3b C—O. [lonocp! nornomenua 9,7 
XapakTepu3yioT KoseOanua C—O B apomaTHyecKHX MpocTEIx 3iupHbIx py} 
nuposkax. Ilonoca 8,6» Moxert ObITb MpHNHcaHa NpocTHIM spupHEIM rpynnupos} 
KaM B aslM@aTuyecKux CTpykTypax Hnosoca 9,3 wu — WHKMMYeCKMM MpPOCTBIM 
3PHpaM HIM TpeTHUHbIM CNHPTam. 
PaccmoTpeHve UH(pakpacHbIX CMeKTpOB MOrIOWeHHA H peHTreHorpaMN 
H3YYeHHBIX OOpasllOB KeporeHa CaHUeB MPHBOAHT K BbIBOLY O XHMHYeCKOM 
CO“eTAHHH HeKOHJCHCHPOBaHHOH 3aMelleHHOH apOMaTHKH c asmMcbaTHuecKHMy 
IeNOveyHbIMH OOPasOBaHHAMH MeTHJICHOBbIX py, BKJIOUAIOULHMH axe 


Ss 


NoenoweHue 
SJ 


KOJIMYECTBO KHCJIOpOqa, H, BO3MOXKHO, J Ppyrux reTepOaTOMOB B eAHHOM Makpo 
MOJIeKYIAPHOH CTpykType. SaMecTHTeIAMH B apOMaTHKe, KpOme amucbaTuyes 
CKHX payukKaJOB, MOryT ObITb Take KapOoOHHJIbI, PHAPOKCHJIbI H, BOSMOKHO) 
pyre, HallpHMep cepycojepKallve, rpynmpl. 
VMucturyr roprounx ucKonaemblx Ilocrynuno 
Akanemun HaykK CCCP 11 VI 1956 
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XHMH 4 


Akajemuk H. JI. KHYHSAHL u A. B. COKHH 
HHTPOBAHHE TEP®TOPOJIEPHHOB JIBYOKUCbIO A30TA 


Kak H3BecTHO, OONbIIMHCTBO peakuni bTroponepuHoB c Hy KJleOPuJIbHbIMH 
eMUHCHHAMH HOCHT HOHHBIM XapakTep, H NepBOHayaJIbHOH CTyNeHbIO HX cue- 
eT CUHTaTb aTaKY AHHOHOM HykJeopuJbuHoro pearenta. Iloyrsepx,eHHem 
OMY CJYXHT HeEOOXOAMMOCTL WeNOUHOrO KaTaH3a peaKuHi mpHcoeqHHeHUsA 
(bropoepuHaM BellecTB C Hepe3KO BbIPAKeHHbIMH HYKWMeOpH/IbHbIMH CBOIi- 
BaMH (!~*). CBoeoOpasHbiM XapakTepOM x-CBA3H Hep pToposeHHOB OOBACHAeTCHA 
TPYHHOCTb peaKUHH MpHCOeAMHEHHA K HMM IIEKTPOPUJbHbIX peareHToB. 

Kak lpaBuio, nepproponepunbl c s1eKTpopHAbHbIMH peareHTamu pearu- 
HOT ropa3qo TpyAnee, YeM OOsIYHBIe OMeAHs!. BeeqcTBHe sHepreTH4ecKHX 
MYHH, 3AKJOUAIOUMXCA B TPYAHOCTH HOHHOPO B3auMOjeHCTBHA MeXKY [BYMsA 
CKTPOPHJIbHSIMH CHCTeMaMH, JIA Meppropomepunow Gomee THIMYHS! peakILHH 
MowlorMyeckoro pacnaga. JJelicTBUTeJIbHO, MHOrOUHCeHHbIe peakuHH dTop- 
e*pUHOB C PaIOHaMH, FasONAOBOAOPOAHSIMH KHCMOTaMH, Tra/OMMpOBaHHSIMH 
B OCOOeHHOCTH, NepPTopHpOBaHHsIMH HOMaKaHaMH, HHTPO30- MH HUTporawo- 
HHjaMH HM [\pyrHMH peareHTaMu MIpOTeKaioT MO pauKalbHOMy MeXaHu3smy 
PpeOy!0T NOABOMa SHEPPHH AA POMOJMTHYeCKOPO paclilellIeHHA peareHros Hi AVIA 
eOONICHHA SHepreTHyeckoro Oapbepa B BUJe Tela, YbTPauoeTOBOrO CBeTAa 
(OO KaTaJIHTHYeCKHX JeHCTBYIOWNMX OOABOK, HaMpHmep TepekKHcHbIxX coeju- 
HH HIM JpyrHX HHHWMAaTOPOB pagNKaJIbHbIX MpoueccoB. B coorpercTBHH 
THM C JIeEPKO payHKaJIH3HpyIOULMMHCA areHTaMH H, B OCOOeHHOCTH, C pagqukKa- 
MOQOOHBIMH MOJIeKyJaMH NeppTroposmepvubl OJKHbI pearHpOBaTb CpaBHH- 
IbHO slerKo. C 3TOH TOUKH 3peHHA MpegcTaBsAeT HHTepec BOMpOc 06 OTHOILIe- 
HM mepdToponepuHOB K JBYOKHCH a3oTa. 

B 1949 r. Coffman c cotp., a B 1953 r. Haszeldine (°,”) coo6muau, 4To np 
AKU TeTpapTopsTHsieHa H TPH@TOPXMOpSTHJIeHa C ABYOKHCbIO a30Ta OOpa- 
FOTCH COOTBeETCTBEHHO 1,2-QHHHTpOTpHdpTopxopstan HU 1,2-—HHHTpoTeTpa- 
opstan. Ilo-BHHMOMY, H€YETKOCTb SKCIePHMeHTA HIM CelHPHYHOCTb ycwlOBHi 
AKUHH He NO3BOHa ABTOPaM 3THX PaOOT 3aMeTHTb PAX ApyrHx HHTepecHeH- 
AX TIPOAYKTOB, OOpasyIOUlMXCH Mp 9TOM, HM H3yYHTb STH peakuuu. PeaKyny 
yrux mepproposedpunos c N2Os uMH He OOceqOBaIHCh. 

Uccneqys HUTpoBaHue NepPropomepuHoB ABYOKUCbIO a30TA MbI YCTaHOBHJIN, 
© IIpouecc MpoTeKaeT Oosee CMOHKHO, YTO OH B 3HAYHTEbHOH CTeMeHH 3aBHCHT 
oco6eHHOcTeli BOBJIEKaeMOrO B peakILH1o (PProposepuHa HW MPHBOAHT K OOpas3o- 
HHIO HHTepecHbIX BelljecTB. B coOTBeTCTBHH C COBPeMeHHbIMH IpeACTAaBeHHsIMH, 
YOKHCb a30Ta B Cpefle HENMOMAPHbIX PaCTBOPHTeeH HIM Bras0BOH (pase AHCCO- 
upyer c OOpasopanvem pagqukaslomoqoOubx yactun NOs, y KOTOpBIX 3JIeKTpOH- 
A I1OTHOCTb MOKEeT ObITb COCpesoTOUeHAa KaK y aTOMa a30TA, TaK HW y OAHOrO 

aToMop KHcuopogza. Ilostomy mp HHTpOBaHHH JOrnyHoO ObINIO O*KUAaTb, 
pany c o6pa3opanHem 1|,2-q,HHHTpOcoeUHeHHH, UH HHTponep pPropasIKHHHTpH- 
3. Kak oKa3aulocb, TeTpa:pTOpSTHJIeH C ABYOKHCbIO a30Ta B 34MKHYTOM OObeMe 
3 pacTBOpUTenA pearupyeT B3pbIBOOOpa3sHo. KoHTpoJHpyemMy!o peakILHIo 
aeTCA OCYILeCTBUTb B Cpese xOpoopma, AHPTopxsopMeTana, YeTbIPexXJMOpH- 
ro yruepoya, MuxMopTeTpadropstana; MpH 9TOM, Hapsiqy c 1,2-quHuTpo- 
rpa(propsTaHoM, B jKavecTBe OCHOBHOrO MpOAykTa oOpa3yeTca TakxKe B-HUTpoO- 
propsTHaHuTpuT. Kpome Toro, B HeOoubIIMxX KONHYeCTBAX oOpas3yercs! 
eCb BbICOKOKHMAILHX MPOMYKTOB TeOMepHsallMu TeTpapropstTusmena 

es NOs CFs — CPs — ONO 


pared 


N2Og ln tes aes NO, — CF, — CF, — NO, 
= —_—_-_ 
Sie Pero N (Cr NO; 
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CymMapHbiii BbIXO] OCHOBHbIX IPOAyKTOB peaKI[MH COCTABIACT OKOJIO 90 9% 
IIpH OTHOWeHHM JHHUTPOCoeqMHeHHA K HHTPOHUTPUTy, PaBHOM 1:1. Baroy 
HeNOJAPHOrO pacFBOpHTeIA He OTpaxaeTcH Ha OOMeM BbIxOMe MPOAYKTO 


peakiHi HW He BBISbIBAeT 3aMeTHOrO H3MeCHEHHA B COOTHOWIEHHH TOJIYGaeMbl) . 


eareHTOB. 
5 IIpH HuTpoBaHuuH TeTpadTopsTusmeHa B Cpee MOAPHbIX pacTBOpHTeuen|l 
HanpHMep B HUTpOOeHsOue, OOULMN BbIXO MPOAYKTOB HHTPOBAaHHA HECKOUJIbK 
yMeHbIaeTCa, TIABHbIM OOpa3oM 3a cueT JHHUTpocoe_MHeHHA. Kak OKasatocb| 
Ip HUTpOBaHHM [BYOKHCbIO a3z0Ta NepPTropuponusena Ui neppTopHus0oyTHeH: 
peakuuA TpeOyeT NpHMeHeHMA 2KeECTKHX YCJOBMH HM OTCYTCTBHA PacTBOpHTeser 
(epdropuponusien HuTpyetca mpu 100°, a mepdropusc6yrusen mpu 180°) 
Vutepecio OTMeTHTb, YTO IPH HUTPOBaHHH NepPTOpMponnjena BITHX YCOBHAN 
B KayecTBe MOUTH eHHCTBeEHHOFO MposykTa peakiHH OOpasyercs 8-HUTponep} 
(PTOpIpONHAHHTPHT (BbIXOA Oomee 9N%) H JIMUIb He3HAYHTeJIbHOe Kona 
1 ,2-qunutponepdropmponana. IIpu remmepatype HUTpoBaHHs nep@ropupeaar 
lena Gouee 100° Bbixoy 1,2-q4uHHTponepropstaHa yBemHuHBaeTcA JO 15—20 Hi 
B cayyae nepd@Topusc6yTueHa B Ka¥eCTBe OCHOBHBIX IIpOfyYKTOB peakIHi 
o6pasyroren 1,2-"uHuTponepdTopusc6yTan u $-HUTponepTopH3s06yTHIHUTpH 
(B paBHbIX OTHOIWECHHAX). | 
Hutpopanve j[ByOKHCbIO a30Ta Mep@ropuMkloOyTeHa ylaeTcA nponey 

I 


JIMIb B CpaBHHTeJbHO y3KOM TemMepaTypHoM HHTepBate. Huxe 130—140 
peaklHa He ocyllecTBIAeTcH, a Bbille 160° peakIHOHHaA CMeCb B3pbIBae 
B pesyubTate peakiuu oOpas3yetca |,2-"uHuTponepPropuukNOOyTaH HU QUBHT) 
puT nepdropunkso6yTanANoua-1,2. Takum o6pa30M OKa3aJl0cb, 4TO TepdToph 
OledbuHbI —TeTpadTopaTusen, nepdTopnponusen, lepdpTOpunkKAOOyTeH B3aMMO}} 
eHCTBYIOT C JBYOKHCbIO a30T@ C pa3JIMYHOH CTeMeHbIO JIeErKOCTH C o6pasoi} 
BaHHeM JHHHTpocoequHeHHu HW B-HHTpOMepdTopasKHJIHHTPHTOB. 

V3mMeHeHHe QJICKTpO*PUJIbHOCTH B PAY NepdroporepHHOB XapakTepHsye 
HX PeaKUHOHHY!0 CHOCOOHOCTS 10 OTHOWICHHIO K 3JIEKTPOJOHOPHbIM peareHTaM |i 
CKOPOCTb HM YCJIOBHA B3AMMOJeHCTBHA CO CIMpTaMH H AMHHAMH JaloT BO3MOMKHOCTH 
pacnOJIOKUTb PMTOpOMepHvHb! B CeLYIOMHH psAT: 


CE 
iS CGE 
CF, 4 


3 


| | 
CF, = CF, < CFs —GF = CF, < GF, — CF = CF — CF, <= 


B KOTOPOM TeTpa*PTOpSTHJIeH ABJAeCTCA HAaWMeHee IJIEKTPOPHJIbHbIM pearesrox, 
Kak H3BecTHO, TeTpaTopsTHJieH pearHpyeT CO CIUpTaMH H THOaMM B MpucyT 
CTBHH UleJIOUHbIX KaTaJIM3aTOPOB IIpH TemmepatType oKoo 100°, Te xe peakILHHi 
AA Nepdropu3s0byTuiena UyT raaqKO Ha xoOMOfy HU 6e3 KaTamHsaTOpoB. 

PH B3aHMOJeHCTBHH C 3IeEKTPOUbHOH MOJeKyJOH JBYOKHCH asoTa MOT 
ObITh NOCTYMpOBaH MpPOTHBONONOXH‘IM WOpAOK peaKWHMOHHOH cnocobHOcTH.) 
JlelicTBHTeJIbHO, HaHOouee AKTHBHbIM peareHToM Mo oTHomeHHIO K NeQO. oKa-| 
3aJICA NepBbI YeH pa — TeTpabropstusen. IIpu nepexoye or Terpadrop-| 
oTHeHa K HepPTOpuponMeny MH BbICLUHM Nep*Toponeunam peakyua ie | 
BaHMA 3aTpyquAeTcA. B coorpeTcTBHM C 9KCHeCPHMEHTAIbUbIMU aHHbIMH (TOp- 
OueHHbI 110 peaKUHOHHOH CMOCOOHOCTH B OTHOUWIeHHM JBYOKHCH agoTa MOryT] 
ObITb PpacrOJO*KeHbl B PAI 


CFs. 
CF,“ 


YcJOBUA, pH KOTOPbIX OCYIecTBAeTCA peakUHA HHTPOBaHuA (PTOpOMeuHOB, 
XapakTep MOJy4aloulHxcA MpOLYKTOB H pA APyrux cakTOB CBU eTeMbCTBYIOT 
O PaqMKaJIbHOM MeXaHH3Me 9TOH peakuMH. OrTcyTcTBHe ycKOpeHus, B HeKO- 
TOPbIX CJlyYaaX NOHMAKEHME BbIXOJa MPOAYKTOB HHTPOBaHHA M axe -mpexpa-- 
IWEHHeE peakWHH pH foOaBseHuH B peakKUMOHHy!O CMeCb CHJIbHBIX KUCJIOT! 
H,SO,,AICl;,HF u qpyrux Bewects, cnoco6crByloulux oOpasoBaHilo HATpOHHH- 
KaTHOHa, BO BCAKOM CJlyuae, yKasbIBalOT Ha NOMYHHEHHYIO POs reTeposHTH- 
YECKUX NPOWeCCOB B STHX peakUMAX. JIMIMHUM NOATBEprxKeHHeM payuKasbHOTG! 
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| ‘i 
CFa = Cho > Cha CR he > Che Ch a (Pa One Ca gee 


€XaHH3Ma peak CY2KUT COPpas0BaHHe HUTPO3s0coeAHHeHHH H (akT TeOMe- 
M3aliH TeTpapTopstuienHa, HHHWMHpyeMOl ABYOKHCbIO asoTa. 

B psye cilyuaes, OcOOeHHO IPH HHTPOBAHHH CToposePEeHOB B OTCYTCTBHE 
ACTBOpHTesieH, OCYIeCTBIAeTCA paHKaJIbHO-lleMHad peak, TpHBO]sA- 
[ad K B3pbIBy peaKUMOHHOH OOoN0UKH. Llenuble peakWHu, IPHBOAAIMe K B3PbI- 
y, NO-BHAHMOMY, BKJUOUaIOT B CeO Tak?Ke peakIHIO AMCMpPONOpuMOHUpoBaHHsA 

oOpa3s0BaHHem UerTbipexdpropucToro yruepoya, a30Ta HM yrviekucsoro raga. 


Tea Onn weit alec 


1 N 
®opmyuaa er a; i ppg. | Halig. | spi. | waiin. 
% aks % % 
Jo NCF3—CF.NOze o7—58 | 1,622 41,3249 | 39,6°1-39,4 | 43,6 | 13,9 
Jo NCFz—CF2-—-ONO din 4534.04) 4 BOOZ 39.6 1739.8 I9138,6)) 12,9 
Fs—CF(NOz)—CF2NOz, 76 (NSCS EUS I] |S ERS IA IS ip Metre arA | alae tne Il eS) 
iFs—CF(NO2)CF2—ONO oT aloe yl Wael |) 40.9 eer On) de) deen 
CF3)2C(NO2)CF2,—NOz 92 1,660 LS212 852.49) 52.0" | ee _- 
CF3)2C(NO2)CF2,—ONO 48 1,598 12870 \ro254 | o2e0) a -- 
| 
WF 2—CF(NO2)CF(NO2)CFs 62/100 } “1,772 | 14,3640 | 45,3 1°44,5 | 11,0 |-10,2 
7F,—CF(ONO)CF(ONO)CF, 20 15481 — 45,3] 44,5 e -— 
*) dj un, 


Bsaumojelictaue ToposepuHHOB C ABYOKHCbIO a30Ta TIIPHOM2xKeHHO MOXKeT 
bITb ONMCAHO CJIERYIOULMM OOpasoM: pauKaoNoOAoOHaA IICKTPOPHIbHaA Ya- 
Tua NOz, npvcyTcTByIollad B peaKIHOHHOU cmecH, OaroyqapaA WuccouHManHu 
vMepa N2O, npHcoeqvHAeTCA K ABOHHOH CBxA3H (B Culydae He CHMMeTPHUHOrO 
yTOpONedHwHAa B MeCTe HaHOOIbIWeH SJIEKTPOHHOM MJIOTHOCTH), OOpasyA Ip 9TOM 
MTponepPropaKWJIbHbIM PpayuKaJ, KOTOPbI B3aHMOJelicTByeT c J[pyrol uacTH- 
eu NOz M60 c MOsleKysIOH QuMepa ABYOKHCH a30Ta , 

GPs CPS CPSs NO. = Chyss CRUNG)GF,: 
: —> CF, — CF (NO,) CF, — NO» 
@F, CF (NO,) ] CR, 4° NO, = 
_s CFs — CF (NO,) GF, — ONO. 
Ipu 3TOM BTOpad YacTHIa ABYOKHCH a30Ta MOKET IIPHCOeAMHATHCA C OOpaso- 
aHuem C—N-u C—O-cps3el, 3aBepliad o6pa30pannHe | ,2-yuHuTponepdTopai- 
ana u $-HATpOonepTopasKUJHUTpHTa. 

BaaroqapA BbiCOKOH MpounocTH dTopyrsepoqHOH CBA3H H TMOBbIIMeHHOM 
TaOHJIbHOCTH COeHHeEHHH, COjepKalllHX HeCKOJbKO aTOMOB (propa y aToma 
Tuepoya, MPOLYKTbI HHTPOBaHHA (ToposepwHHOB He HU3MeHAIOTCA B_ ctpepe 
eakKUHH HW IIpH OTCYTCTBHH Bar BbIJeAIOTCA B HHMBHyaJIbHOM COCTOAHHH. 
,2-/|MnuTponeppTopatKaHbl UpescTaBsAwT COOOM ycTouuBble, HepacTBOpHMbIe 
Boe, GeCIBeETHbIe AKUAKOCTH, OOIaaiollve pesKHM CleMMPHYECKHM 3allaxoM. 
-HutponeptropasKHJHHTpHTbI, B OTAMYHE OT UX YrMeBOMOPOMHIX aHaOros, 
Ka3acb TaKKe BIIOJHe YCTOMYMBbIMH, HO OYeHb PeaKI[HOHHOCMOCOOHBIMU 
oequHeHusmu. Tak, B-HHTponep@TopsTHIHUTpHT (%KUAKOCTh c T. Ku. --17°) 
€FKO BbIJeAeTCH H3 PeaKIMOHHOM CMeCH TleperoHKOM HM XPpaHHTCA [VIMTebHOe 
pema 6e3 H3MeHeHHA B 3alaiHHOM amilyJe. 

B cayuae HeCHMMeTPHYHO MOCTpOeHHbIX TepPToposepuHoB, HampHmep wHep- 
OPUPOMMeHa, HMEIOTCH [Be BOSMOXMKHOCTH IpNcoe_HHeHHA K HeMy JBYOKUCH 


goTa c OOpasoBaHvem HuTponepdropuponusnutputa | u II. 
CF; — CF — CF,—ONO I CFs — CF — CF, —NO, II. 


| 
NOz ONO 


[uTporepTopuponHJHHTpuT, MMerollui cTrpoenve I, MpH B3saHMOjeHCTBHH | 
BOWOi MOF TIpHBeCTH K OOpasOBaHHIO a-HATPOHePpPTOPIpONHOHOBON KUCIOTbI 
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| 


II], a mpu crpoenun II B pesybTaTe TAKOM peaKIHH CJeOBasIO ORKUAATS o6pa 
30BaHHe nepdropHuTpoayeTouna IV 
CFs — CF — COOH CFs — C — CF,NO2 
II] | 
NO, O 

O6pa30BaHHe a-HUTponepPTOpNpONHOHOBOK KHCJOTHI IPH THAPOJIM3e HATPO 
nepdTOpNpOnHNHUTpHTa ABHJIOCb TMO{TBepxKeHHeM MNOPAAKa NpHcoeMHeHHy, 
HHTpO- HM HMTPHTHOM rpynm K Nepdpropnponuseny; HATporpynma Mpwcoequ- 
HAeTCA K LWeHTpasIbHOMy aTOMYy yrvlepoqa, COfeprxallleMy HaHMeHbUlee KOJI; 
yecTBO aToMoB (propa. Kak uM cJleqOBaJIO OKMaTb, MOPAAOK MpHcoeqHHeHA 
OKa3aJICA OOPaTHbIM MO CpaBHeHHIO C MIpHcoeHHeHHeM K HesaMeLeHHOMY IIpo 
nusieny, K KOTOpomy HUTporpynna MpHcoe\ubAeTCA KKpalinemy aTomy yrviepofa. 

V3 Tpex us0mepibIxX OKTOdTop6yTHeHOB NepdropH3s0OyTHeH ABJAeTC 
HanOoulee NOAAPHbIM H QJICKTPOUJIbHBIM peareHTOM. OTH CBOHCTBa OObACHAIOTC 
CTpOeCHHeM M MOATBeEpxKAaloTCA ero XMMHYeECKHM ToBeyeHHem. Hakonvienne Tpu-+ 
(TOPMeTHJbHbIX Ppyl BefeT K JerKO OcyIecTBIAeCMOH aTaKe HYKJIeOPHJIbHBI 
peareHToM yrslepogqHoro aToma, Hecylero Ba aToma ropa. Bmecte c Te 
peakKuua cC 3ueKTpopusbHow,  pasuKanonogoOHolH uacTuuelt NO, CHJIbH 
3aTpy qHeHa. 

Peak HATPOBaHHA OCyWecTBIAeTCH 63 yuacTHA pacTBOpHTeseH HW riayK 
—mpotekaeT TombKO pH 170—180°. B pesymbrate peakuHH OOpa3yloTcA Ba 
OCHOBHBIX MpopyKTa:1,2-fHHHTponephropH30oytan uv B-HuTponeppropH3s0byTHA- 
HHTPHT, MpHMepHO B PaBHbIX KOJIMYeCTBAX C OOLLMM BbIXOJOM OKOIO 90%. 

Tlopsqok npHcoeqvHeHHA HHTpO- WH HHTPHTHbIX TpyMM B STOM CJIy"ae ycTa- 
HOBJIeH TpeBpalllenvem B-HHTponepPTOpH30OyTHIHHTpHTa B a-HHTponepdrop- 
MpOMHOHOBY!IO KUCJIOTY / 

CF, 


- HO CFs, 

C — CF,ONO —-—> C — COOH. 
NO, NO, | 

Uccneqopanue HuTpoBaHHA xmopdTopomedunoB, OCyMlecTBIeHHOe Ha MpH-} 
Mepax XJIOPpTpHPTopsTMIeHa WM CHMMeTpHYHOrO HM HeCHMMeTpH4uHOrO AupTop-) 
WUXJOPSTHJIeHa, MOSBOJIMJIO TOKa3aTb HeEKOTOPOe OTMHYHeE 9TOH peakItHH OT! 
HHTPpOBaHHA CnoHa PTOPHpOBaHHIX oepuHoB. IlpH HuTpoBanuu MepdTop- 
OneUHOB OOpa3syiOTCA TOJIbKO MpOAYKTbI MpAMOrO MpHcoe_HHeHHA MOHOMepa | 
ABYOKHCH a30T€, a B C/lyuae XJOpCosepxKalux (Topomepunow OOpasyr1orca CMeCH | 
PpasHOOOpasHbIX BeLLECTB, ABJIAIOMNUXCA MpPOyKTaMH HUTPOBaHHA U PA M0604- 
HbIX BelllecTB, OOpasoBpaHHe KOTOPbIxX C NepBoro B3rviAa KaKeTCA HEMOHATHBIM. 
IIpu HHTpoBaHHH XJIOpTpUuPTopsTHAeHa yaOcb MOKa3aTb, YTO OAHOH U3 MpH- 
WHH NOJIYYeHHA MOOOUHBIX Bel[eCTR ABIAeTCH JeCTpyKUNA OOpasz0BaBleroca | 
B Ha¥aJie HATPOHHTPHTa C BbIJeJICHHeM XJOPHCTOrO HUTPO3HIa, KOTOPbIH, B3a- 
HMOJeHCTBYA C HCXOMHBIM Ole*PHHOM, JlaeT MPOMYKTbI XJOPHPOBAHHA, HUTPO- | 
3HpOBaHHA H HHTpOBaHHA | 


O 
CFq==.CFCI NOs NO.-= CPs CRElONO == NG CR =e ie + CINO 
\F 
NO,CF,— COOH. 
CINO=--CF, = CFCI > CF,Cl — CFCINO 
CP.Cl— CFCINO: 


CF,Cl — CFC], 


Ilocrymuso 


5 VII 1956 
UNTHPOBAHHAA JIMTEPATYPA 


1H. Ji. Kuyuanunu,A. B. ®©oxun, U3s. AHCCCP, OXH, 1952, 2695 .2 Vie wig 
Kuyuauu, A. HW. Uhexotuxun, A. B. ®oxun, Usp, CCCP AH, OXH,, 1953 
282. *H. JI. Kunyuauu, A. Bi ®oxun, Usp. AH CCCP, OXH, 1955, Ne 4,705. 
4. JI. Kuyuanu, 3. TY. Bu xosexas, Usp. AH CCCP, OXH, 1955, Ne 5, 8523 
: ab dys : ie Wh ne : , a ee ee 1948; Chem. Abstr, 48, 3024 (1949). 

: man, etal., J. Org. Chem., 14, 747 He SRSING i 
Ce ene g (1949) R. N. Haszeldine, J. 
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Horsann Akagemun nayx CCCP 
1956. Tom 141, Ne 5 


XHMHA 
A. JI. JMBEPMAH, O. B. BPATHH arent B. A. KASAHCKHU 
CATAJIMTHYECKAA WMKJIM3AWH9A n-MPONWJIBEH3QJIA B MHJAH 


HejaByo B page paor (') 6blI0 nOKasaHo, 4TO NapaduHnoBble yrsIeBOLOpojbl 
3 CPaBHHTeJIbHO MATKHX ycvicCBuAX (310°, CObemHad CKCpocTb mponycKanns 
),2) MOryT WHKIM3OBaTLCA MOA BAUAHHEM MaTHHUpOBaHHOrO yraa B rOMOsOrH 
MkoneHTaHa. IIpH sToM nNOsyyaloTcA HMeHHO Te YIJIeBOAOPOAb, KOTOpHIe 
OUDKHbI COpasCBaTbCs MPH MPCcTOM 3aMbiKaHHH KOIbla 6e3 KaKoOli-1H60 
IPeABapHTebHON WH MOcMeAyrouleli H3OMepH3allHH yruepoAHo uenouku. Ham 
<A3SaJIOCb BadKHbIM BbIACHHTb, MOMXKET JIM TaKOrO pola WHKIN3alUA OCyLecTB- 
IATbCA H B Apyrux Kylaccax yruieBofopoyos. HanOosee HHTepeCHbIMH B 3TOM OT- 
{OlUEHHH ABJIAIOTCA TOMOJIOPH OeH30N1a, TAK KaK BOMpOC O BO3MOXHOCTH UX 
IMKJIM3allHH 10 cxeme 


CHg3 

SbIJI JOBOJIbHO HesceH. M3 muTepaTypbl MOKHO Opblio NOYepnHyTb cocOpaxkenha 
‘ak B IICJIb3y, TaK H MpOTHB Tako BO3MOxKHCcTH. Tak, H. J. SennncKni 
1 UW. H. Tun (*) npu mponyckanuu AudennaMetana Hal WaTHHUpOBaHHbIM yr- 
1€M B OJIM3KHX K HalUHM YCOBMAX NOUN tbroOpeH. ITOT clydali, Ha Mep- 
sbIli B3TJIil BECbMa CXOJHbIN Cc COcyKAAeMON HAM WHKJIM3ZalHen, Ha CaMOM Jlevle 
3ECbMa CYLI€ECTBEHHO OT Hee OTMHYaeTCH. JleHCTBHTeJIbHO, NATHWICHHOe KOJIbILO 
3 Onbitax SenuucKcro H TH BO3SHUKaO B pesysbTaTe COpa3s0Banua C—C- 
BASH MeXKAy ABYMA CeH30JIbHBIMH ApamH. Mey TeM, CKJIOHHOCTh apoMaTH- 
IeCKHX YIJIeEBOOPOAOB KOHJeCHCHPOBAaTbCA MPH BbICOKHX TeMMepaTypaxX Kak 
3 IIPHCYTCTBUM KaTaJIM3aTOpOB, TaK HM 6e3 HHX, XOpolio usBecTHa. I]pumMepom 
TOO ABJIACTCA XOTA Obl COpasoBaHhe Audenuia H3 OeH30na. Crporo roBopA, 
OpasoBanve dirocpena U3 AMenvMeTaHa Maso YeM OTIMYaeTCA OT COpas0o- 
3aHHA AMeuHia H3 OeH3oa: 


Ee ONE Gee 
“apie ae 


habe ied Sr A 
7 7 SG 


sO es Ble Ge 


2 


Ita aHalorua Tem Oosee NpaBsonoqoGua, uTO H3 ANOeHsuNAa B TeX Ke YCOBHAX 
\OpasoBbiBasica cbeHaHTpeH (°): 


Vw — = 


[| ( 
(7 4 == yell a S/N 
Reapers Keg). 


Bonee 61H3KHM K TIOCTAaBJICHHOM HaMH mpoOseme ABIAeTCH MCCeOBaHHe 
Ypuuna (°), momyunBiuero dsroopen u Q-meTHudmOOpeH M3 2-meTHJI- 4H 
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2-sTuNOudenusa, OfHaKO 9Ta padoTa NPOBOAMNACh He Ha WWIaTHHOBOM, a Ha Naw 
jlaueBOM KaTagqugaTOpe M UpH 3HayWTesbHO Oosee BbICOKOM TemMnepaType 
(450—480°), uem Halla. 

Tlomumo sToro B Nureparype UMeloTca MaTeHTHble JaHHble (4) 06 o6pasoBa- 
HUM HHeHa 43 O-3THITONyONa Ha XpOMOBbIM HM 2KeJle30-MarHHii-KaJIMeBbIM 
KaTau3aTopamu mpH 540—620°. Peaks, 
110 MH€HMI0 aBTOPOB TaTeHTa, HJeT Yepes 06- 
pa3s0BaHHe MIpOMexKYyTOYHOTO O-MeTHJICTHPOsa 
WM ABJIACTCH UWACTHBIM CJIyYaeM BHYTPHMOJe 
KYAAPHOTO aJIKWJIMpOBaHuA OvlepHHaMH. 

XOTH B IIpHBeJeCHHbIX BBbIIMe MpwMepax 
NATHUICHHOe KOJIbILO TAK WJIH HHAYe BOSHH- 
KalO, HMesIOCb OMaceHHe, UTO pH Oomee 
HU3KOH TeMMepaType Hallux OMbITOB Xapak- 
Tep ajcop6uHH MOJIeKyJIbI mponmiGensona 
da KaTaMv3aTope MOKET BOCIPeNATCTBOBATb 
o6pasopaHuio §=Takcro Kouba. Kak no- 
0 a 50 7% =6©0% xKazganu B. A. Kasancxui u T. ®. Bynanopa 
(*), Ha MOBepxXHOCTH TwlaTHHOBOTO KaTaJH- 
gaTopa OeH30 afcopOupyeTcA 3HauHTeJIbHO 
CHJIbHee, yemM AH-neHTaH. Ilo aHanorwv MOxKHO } 
ObIIO OKUaTb, YO B CAyYae TOMOOTOB OexH- | 
301a apOMaTHYeCKOe APO, acopOupyscb 3HaYHTeJbHO CHIbHee aJMdpaTHye- 
CKOH OOKOBOH el, MOJIHOCTbIO BbITeECHHT MOCIeEAHIOIO C TOBepXHOCTH MH TeM 
CaMbIM CJleaeT peaKUHIO WHKIM3allWH KMHETHYeCKH HEBO3MOKHON. OHako 9TH 
omaceHia He ONpaBavcb, UW u3 A-TIpomumOeH30ua Oblwl NONyYeH Han. 

Luknausalua = mpoBogu- : 

JIaCb B YKa3aHHbIX BbIIe yc- Ta6anna 1 
JIOBHAX WHKIH3alHu TMapa- 
cbunos. Vuyan Obit Bbiqenex 


Puc. |. KpuBaa pasroHku mpoyxyxKta 
UHKIH3aulwH A-NpomH6en30na 


Bpixoy, HW CBOHCTBA NpOAYKTOB WUAKIM3SAWHH A-TIpOnnHd- 


M3 KaTalusaTa MeperoHKou Oengoms 

B BaKYYMe Ha KOJIOHKe 3cp- 

(PEKTHBHOCTHIO OKONO 30 TEO- any |_TPORYINEHO CopRans Snoearsd 
perueckux rapestiow (pHe. 1) FAT) | a Pe 1, 9 720 720 
VW WeHTupuLApOBaH N10 61u3- ; g é 


KHM K ONHCaHHbIM B_  JIMTe- 


parype KOHCTaHTaM, a Tak- 1 49,4 | 42,3-| 40,5 | 95,7 | 1,4956 0,8703 
Ke IyTeM OpOMUpoOBaHHA B 2 | 48,0 | 41,3 | 40,4 | 97,7 | 41,4949 | |) gare 
TpHOPpOMHHaK, He JaBaB- 3 46,1 | 39,7 | 38,6 | 97,4 | 1,4943 : 

- ! 4 34,24 29,9 | 29,4 | 98.9 | 4,4945 0,8685 
TA So PROS Raw e eons 5 | 48,41 41,7 | 40,9 | 98,3 | 1,4940 | 0,8682 
MbIM OOpasiloM. Cpequuit 6 | 37,6 | 32,4 | 31,9 | 98,4 | 1,4944 | 0,8685 


BbIXOAMHaHa cocTaBus 6%. | 

Takum oOpasom, Obla HaflexKHO OKa3aHa BOSMOXHOCTh IMKIN3aHH mpo | 
nmHnt6eHsoula B HHaH. 

OQkKcCHePUMeHTAaMBHAA UacTb. IIponunGens0n Opi nomyyen | 
H3 XJOpOeHs01a HM A-ponunOpomuja yepes denusHarpuii (*) u neperHaH Ha | 
KONOHKe acpekTuBHOcTHIO 100 TeoperwyecKux TapesioK. OH HMen caeqyroule | 
cBolicTpa: T. Kum. 159,5—159,6°/760 mm; 12> 1,4920; d2° 0,8623. Ilo nanOonee 
HaJle2KHbIM JIMTePaTYPHbIM JaHHbIM A-TpOMHIOeH30 UMeeT OUCHb OM3KHe KOH- 
cTaHTbl (): T. Kam. 159,22°/760 mm; n® 1,4920, qd» 0,8620. 


Haq 50 cm? nlarHHupopannoro yraa (20% Pt), mpuroropmennoro no TIpo- 
uucu H. J. Seimucxoro u M.bB. Typosoii-Monax (8), B Teuenne mecTH Heit 
ObIIO Tponymeno 270 Ma A-mponutOeHsoua. YrueBolopo mponyckacs mpH 
310° u o6bemHOii cKOpocTH OKOMO 0,2. BpIxXOjbl H CBOHCTBa KaTaJIH3aTOB CBeJeHbI 
B TaOu. 1. [leperonka KaTanugata Ha KOJOHKe abpeKTHBHOCTHIO OKONO 30 Teope- 
THYCCKHX TapeJIOK Jala BOSMOXKHOCTh BbIJeEIHTh UHaH B JOBOABHO uNCTOM 
Ble. | 
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Pao0naima 2 


Bplxoy H CBOHCTBAa *pakuHit pH pasrouKe NpOAyKTa UWAKIMSALHA A-Npomuu- 


OeHsouIa r) 
= Bprxog dpaxunit CrolicrBa 
iS pn KHMeHHA 
“ ES B , pH WaBJIeHHHn A 20 20 6 
as 100 MM pr. crt. Br B% rn dy, mepaacand 
| r 

1 | Hwxe 85—91 ,6 0,9 nD 1,4923 | 0,8628 | orpuu. 

2 91 ,6— 93,8 Ut 4,1 1,4917 | 0,8618 | orpun. 

3 93,8— 94,2 156 ,7 84,7 1,4920 | 0,8622 | orpun. 

4} 94,2— 97,0 pe 0,6 1,4954 0,8685 | cna6. nonox. 

5 97 ,O—109,4 34 47 1,5159 | 0,9136 | nonoxKurT. 

6 | 109,4—109,3 Beal Aliei, 1,5378 | 0,9599 | nonoxuT. 

7 109,3 Bh) Peal 1,5390 | 0,9638 | nonoxur. * 
OcraTok 2,8 £5 1,5400 | 0,9647 | nonoxut. 
Ilorepy 5,8 ae ~~ oo — 

Mroro 185,0 100% —~ — — 


* Bpomnoe uncio 4,0; coxepaxanne Hempeempunix 3%. 


Cpolictpa NOvIYYeHHbIX (pakuni Janbl B Tab. 2. Y d@pakwuu 7 onv BecpMa 
OM3KH K IIPHBeJCHHbIM B  JHTepaType jaHHbIM via wufana (°): T. 
Kun. 177,5—178,5°/760 mm; n° 1,5383; d2° 0,9639. Ilomyyenupiii us 


HeOObWOH MOpuMH dpakuuH 7 TpHOpomuHAaH MaBusca upu 133,5— 
134°, uro copnajlaeT C IMTepaTYPHBIMH JaHHpmMn (!°). TpH6pomunjan, Nomyyen- 
HbIMi H3 HHJlaHa, CeWMaJIbHO CHHTe3HpOBaHHOrO HaMH JIA STO We H3 ruppo- 
KOPMUHOW KHCJIOTHI Yepes %-HHaHOH, HMeJl TY 2%e TeMlepatTypy MwaBseHuA 
Jabasl JenmpeccHH B CMelaHHOH mpoOe c TpHOpoMuHaHOM H3 dpaKunH 7. 


MxcrutyT opranvueckow xumuu uM. H. JI. 3enuuckoro Iloerymuso 
Axajylemu HayK CCCP 15 VI 1956 


HHMTHPOBAHHASA JIMTEPATYPA 


16. A. Kasaucxkuiu,A. Jl. Jliu6epmau,T.®.Bynauosa, B. T. Anex- 
saHaunu, X. E. Crepuu, JAH, 95,77 (1954); 5B. A. Kasaucxwxuiu,A. JI. JI u6ep- 
mide Bs Tf: Anekcaungu, XM -E, Créepwu; AH; 95, 284, (1954); 
A. Jl. JiIn6epmau,T. B. Jianmuna, B. A. Ka3saucexun, JAH, 105, 727 
eee NN. D. Zelingsk ¥, LN? 714 2,Ber., 62,2809 (1929), § M. Orchi n, 
Jj: Am. Chem. Soc., 68, 571 (1946). * W. E. Elwell, marenr CHUA, Chem. Abstr., 
i, 3422 h (1951). § B. A. Kasanexuah, T. © Byaauosa, Use. AH CCCP, 
IXH, Ne 4, 406 (1948); Ne 1, 29 (1947) T. @® Byaauosa, JIuccep- 
fauua, OX AH CCCP, 1949. © R. Paul, S. Tchelitchefi, Bull. Soc. Chim. Fran- 
e, 1948, 108. 7 F. D. Rossini etal., Physical and Thermodynamic Properties of Hyd- 
ocarbons and Related Compounds, Pittsburgh, 1951. ®H. Tl. 3enuucKkui, M. B. 
Typosalloanak, Us6p. tp. axag. H. J. 3ennucxoro, 2, M34. AH CCCP, 1941, crp. 150 
1224. 9 E. B. Evans; J.. Inst. Petroleum. Techn., 24, 537 (1938). 4° K. Meyer, 
W. Meyer, Ber., 51, 1581 (1918). 
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Jloxaagm Akangemuun nayx CCCP 
1956. Tom 111, Ne 5 


XHMH 


E. M. MAHOB, B. H. JIOMOUHHKOBA 
M uleH-Koppecnonzenxt AH CCCP K. A. KOYUEMIKOB 


HOBbIM METOJ, CHHTE3A CBUHILOBOOPrAHHYECKHX 
COEJMHEHHH KJIACCA ArPbX; 


CucteMaTuyeckH HccJleyA CBOHCTBa H peaKIUHOHHbIe BO3MOKHOCTH COJeHy 
OpraHvyecKHX KUCJOT TAKeJIbIX MeTasOB (',°), Mbl COpaTHIM, B YaCTHOCTHI 
oco6ce BHHMaHHe Ha COOTBETCTBYIWOIMINe COJIM YETbIPEXBaJICHTHOFO CBHHLa MH MOK 
JYUNIM C UX MOMOULbIO PA MHTepeCHbIX Pe3YJIbTATOB B COAaCTH CHHTe3a CBUH 
ILOBOOpraHHyeckHX COeMHeHUH. 

Hecmotps Ha TO, YTO CBHHOBOOpraHnyueckHe COeqMHEHHA ObIIH NO yyeHe 
Bnepsple B 18503 r. (2?) uc Tex NOp H3yyaJIHCb B Pa3JIMGHbIX HanpaBJeHHAX, oan 
M3 OCHOBHbIX KJaccoB 3THX coequHeHHi ArPbX,* (rae Ar — apomaTuyecKkni} 
pagqukan, X — KHCMOTHbI OcTaTOK) OblI MOMyYeH HAMM JHUWb B 1952 r, (°) na 
peakuuu 

ArsPb (OOCR),2 -+ Hg (OOCR)2 = ArPb (OOCR)s + ArHgOOCR, (1 
(rae R CH3— uau (CH3)3,CH —). 


JlocrarouHoe 3HaKOMCTBO cO CBOicTBaMH coeqMHeHHH xKsacca ArPbX,z 
NOJYYeHHbIX HaMH MO ypaBHeHulo (1), 3HaYHTeMbHO OONeruHO HaM paspaOoTKy) 
OMucbiIBaeMoro B HaCTOAMel paOoTe HOBOorO MeTojja nomyyeHua ArPbXz, no} 
peakuHH / 


ArgHg ++ Pb (OOCR)s = ArPb (OOCR)g + ArHgOOCR. (II), 


Kpome Toro, BaxkKHOH TpeANocblikoh uid pa3spaOoTKu MeTosa noc AO), 
MosyyeHwe CBHHWOBOOpraHwyeckux coequneHH xKaacca ArsPbX2, omucaH-: 
Hoe B (8): i 
2Ar,Hg + Pb (OOCR)4 = AryPb (OOCR)s + 2AtHgOOCR. (111) }} 


Hopp mMeto (ypapnenue II) no3pomseT nowyyaTb coeqMHeHHA kKslaccall] 
ArPbX3 c XOpoliMMH BbIXOaMH B OHH NpuveM, Tora Kak panee HeEOOXO,uMO) 
OblIO CHayaa CHHTesHpoBaTb AroPbX» no (III) uau mytem JeankuaupoBanua || 
AraPb (coorsetctBeHHo Ar,Pb) H Janee NpOBOAUTb peakIMlo OTINEMJIeHHA apoma- | 
THYeCKOrO pajuKaa m0 (1). 

Yanenve mcOounoro npoxykta peaxunu ArHgOOCR serko jocruraetca | 
MyTeM MpvOaBJeHHA pacCUHTAaHHOTO KOJMYECTBA CNHPTOBOTO pacTBopa XJIOpH- 
croro Bogopofa (ArHgCi BpimayaeT np 9TOM B CcaqOK). 

Hosplii MeTo MoxKeT ObITh NPHIOKEH HM AA NOMyYeNMA MeTamooprannue- 
CKUX coeqMHeHu Kmacca ArPbX, TaKx%Ke MC 3aMeCTHTeJIAMM B apOMaTHYeCKOM 
Aype. 


QKCTEPUMenHTalbHanm Vacr. 


TpuvaunetatT mdeuuncBuuntua. K pacrsopy 1,7 r tTerpaauerata 
cBHHua** B12 Mu cyxoro xJOpodopMa NpHsMBatoT Np MepemelliMBaHH pacTBop 


* O HeBocnponsBoquMocTn JanHbix JIec6pa (4) no momyyennio coequHeHHIi RPbXg B anuda- 
THYeCCKOM pay cM. (°). 


** TIpHMeHasICA OObIUHbI FyTb CMOUeHHBII eMAHOH yKCyCHOH KHcOTOH Mpenapar. Ipu me- 
pecueTe Ha CyxO€ BéIleCTBO €rO KONIHUeCTBO OTBeYaIO | MOO Moc H36bITOK 10%. 
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}17 r (kparno | Momto) Auhennaptyrn B 10 Ma toro xe pacTBopuTesa. 
epes '/, Yaca Kala peakUMOHHO!! CMecH Mp AOOaBeHHU K Heli BO,bI nepe- 
rae BbieNATb Oypbili ocaqOK ABYOKHCH CBUHLAa, ITO yKasbIBaeT Ha OTCYTCTBHE 
i2TpaaueTata CBHHLa. ° 

PacrBop OxslaxkaloT cMecbIO CHera c CONbIO H MpHOaBAIoT nO KanaaM 
1,25 MJ CNHpTOBCrO pacTBCpa xXJIOpucToro Boopoya (1 skBuBaneHT). Temne- 
jaTypa NNaBeHHA BbIMAaBWero B OCaOK BeleCTBa NocJe PUbTPOBAHNsA H nepe- 
}PHCTaNNM3auHH H3 KcHONa paBHa 258° (Temnepatypa MviaBeHUA XOpHcTori 
PEHHIPTYTH MO JHMTepaTyPHbIM JaHHbIM paBHna 258° (7). Bprxoyx 0,87 r (84,5% 
}eOpuHu, ypaBHenne (II)). sf 

@uNbTpaT CCTaBAAIOT B NOCTOAHHO 9BAKYHPYeMOM BaKyyM-9KCHKaTope Jo 
ONHOrO yaseHHa pacTBopuTein. Kpuctaniuyueckul octaroK (oKono 1,5 r) 
MpecTaBlneT CccOoM MpakTHyecKkH UYNCTHIH TpHatleTaT ennIcBuHLa (T. TI. 
| 00—10i°). Ilccne nepexpucraniusauuu u3 CBexkeneperHaHHoro sTHMaLeTata 
: WOOaBnenveM OAHOM KanM yKcycHol KucHOTHIT. nut. 101—102°. Brixoy 61u30K 
. TeOpeTHueCKOMy. 

Temnepatypa mlaBJieHua TpHalleTata (eHHJCBHHILAa, MOMyYeHHOrO 10 Goslee 
JaHHEMy HalueMy MerToysy (°) (H3 AMauleTaTa ANdeHHJICBHHUA HW YKCYCHOKHCJOT 
OTyTH), pasHa 101—102°. CmewianHasa mpo6a 6e3 Jempeccun. 


Hatigeno %: Pb 45,23; 45,09 
CsH;Pb (OOCCHs)3 Bptuncuieno %: Pb 44,92 


OnpefesieHHe YHCIa KHCIOTHBIX rpynl (KHMA4YeHHeM CIMpTOBOrO pacTBopa 
mBeltiectBa c 0,1 # e4KHM HaTpOM HM THTpOBaHHe H36bITKa NocseqHero) aso 
2/0 u 2,96. 

Tpun3060yTtupatT dbeuuacspuuHiua. Pactsop 1,4 r (kparuo 
1 Monto) AupeHHIpTyTH B 7 Mi Cyxoro xmopcdcpMa MpHauBaloT K pacTBCpy 
2,47 (kpatHo | Mowto natoc 10% u36nITKa) TeTpau3cOyTupata CBHHLa B TOM Ke 
O6beMe Toro Ke pacTBOpHTenA, MOAKUCMeHHCTO 2 KanWAMHM U30OMacJAHOLi KuC- 
‘oT. IIpv o6piqHol oO6paoorke 1,25 ma cnupToBoro pacTBOpa XJIOpHCTOTO BOJO- 
poya (1 skBuBaseHT) KOMYeCTBO BbINaBlWel B OCCaqOK XJICpHcTOH PenupTyTH 
papuo 1,13 r (91,5% Teopnu, ypaBHenne (II)). 

Tloce yqaneHuA pacTBOpHTesA B BaKYYM-9KCHKaTOpe, KaK OMMCAaHO BBILLe, 
OCTATOK NpeAcTaBAeT COOOH Mark yllylocsA Maccy, KOTOpad HHOra IPH CTOAHHH 
3aTBepfeBaeT. BeijecTBo nocule NepeKpHcTaH3auHH W3 rekcaHa (HJM MeTpo- 
elHoro adpupa) c AcOaBmennem 1—2 Kaleb H30MACJIAHOM KUCJIOTbI HMeeT 
T. nu. 77—78° (TemMlepatypa MmaBseHuA TpHH3CcOyTHpaTa (eHHJICBUHIA, MOwJy- 
YeHHOrO HaMH paHee 0 ypaBHenuto (1) 77—78°). CmeuianHaa Mpoba 6es Jenpec- 
cuv. Buixog 1,2 r (50% Teopuu, ypaBuenne (I]I)). 


i Hatineno %: Pb 37,74; 37,93 
CsH;Pb [OOCCH(CHs)2]3. Bariucaeno %: Pb 37,99 


Onpeylemenue 4Hca KHCAOTHEIX rpynm: 2,87 u 2,85. 

Ilo metoquKe, onucanHOoi Hamu pauee (°), NOJyYeHHbIM B HaCTOsINeM onbiTe 
TpuuscOyTupaT enMICBHHUA Ob NMepeBeyeH B TpHOeH30aT CeHNJICBHHILA. 
T. na. 149,5—151°. Tlo nmutreparypHbiM QaHHbIM T. I. TpHOeH3OaTa cbeHuI- 
epunia 149,5—151° (°). 

TpuauweTaT n-TOAHACBUHLA. K ropsyemy pacrsopy 1,25 r 
(kpatHo | Momo) Au-n-ToOmMpTyTH B 35 MJ cyxoro xopodopMa MpnOaBasior 
1,65 r (kpatuo | most noc 10% u36bITOK, pH MepecueTe Ha CBOOOJHBINI OT 
yKcycHOl KHCJIOTbI TeTpaaueTaT CBUHUa). PacTBop OCTaBAAIOT NpH KOMHAaTHOH 
TemIlepatype Ha CYTKH, 3aTeM COpaOaTbIBaloT, KaK OObIYHO, CIMPTOBbIM pacTBO- 
poM xsOpHcToro Bogopoya. Beinapuimii ccaqoK yepe3s 20 MHH. oTcacbIBalor. 
Bec xuopucroli n-TonuaptytTw 1 r (94% Teopun, ypaBnenne (II). T. nu. 238°; 
T. Il. TO AWTepaTypHbIM AaHHbIM 238—239° (*)). M3 duabtpata mocne yfave- 
HHA, KaK OObIUHO, pacTBopuTena Nonyyator 1,52 r KpHcTasMMYecKoro BellecTBa 
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c T. mu. 82—84°. Tocne nepexpucrasu3ayuH 43 aueToHac oOaBsieHHeM 1- 
Kaleb ykcycHOH KucmoTH T. nam. 87°. Temneparypa muaBsIeHHA TpHaletay 
A-TONMICBHHLA, NO/yeHHOTO HHbIM HalllMM MeTojom, 86—88° (°). Bpixog 1 | 
(66,6% Teopuu, ypaBHenue (II)). CmMewiannasa npo6a 6e3 AenmpeccuH. 


Hatizeno %: Pb 43,44 
CHgCgHyPb (OOCCHs)3. Baruncneno %: Pb 43,09 


OnpeyemeHve uvcna KMCHOTHBIX rpymn: 2,83 u 2,90. 


@Mu3ukO-XUMHYeCKHH WHCTHTYT Ilocrynwio  , 
um. JI. A. Kapnosa : 13 VI 1956 
CrepQnoBcKul rocyJapcTBeHHbIit 
MeJHUMHCKHH HMHCTHTYT 


HWMTHPOBAHHAA JIATEPATYPA 


1B. 0. Taymnrosa, K. A. Kotvemxos, JAH, 1038, 615 (1955) | “ae 
wig, Chem. Ann. 88, 318 (1853). *°E. M. Ilanos, K. A. Kouemxos, JAH, 84 
1037, 1293, (1952); 43s. AH CCCP; OXH, 1955, Ne 4, 711,718. *M: Lesbre,C. Rs 2iu 
535 (1940). 'G. Caltng aert) Hs Shapiro. D y kisititiay beubiies casa 
Chem. Soc. 70, 3902 (1948). ®M. M. Hagn,K. A. Kouemxos, KOX, 12, 409 (19: 
‘A: H: Heemea OB, JKRPXO,61,. 1391 (1929). 
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Jloxaayn AkKawemun nayr CCCP | 
1956. Tom 1141, Ne 5 


XHMHA 


Akanemuk A. B. TOMUHEB, C. C. HH ®OHTOBA, P. A. CYWIUHK 
uv A. A. CYUKOBA 


HOPMAJIDHbIE NNAPA®HHOBDIE YIJIEBOJIOPO/IbI, 
BbIJEJIEHHbIE H3 KEPOCHHA POMALUIKHHCKOH HE®TH 


HopMaJIbuble NapadbuHOBbie yrIeBOAOpOAb! OOHAPY2XKeHbI MOUTH BO BCex Hetp- 
AX, HO KOJIMYECTBO UX CHJIbHO KOMeOMeTCA HW 3ABMCHT PlaBHbIM OOpasom OT THA 
Hedreii; Tak, Hanpumep, HatbTeHoBble Hu aciabTeHOBble Hedru cosep2%KaT ux 
Wllb B OUCH OrpaHH4eHHoM kounyectTBe. M3 copeTcKux Hedreit HaHGowee Gorarpl 
‘apaHHOBbIMH yrieBoyopoyaMu rposHeHcKue Napadunncrpie vedru (4). Coyep- 
kaHve WapacdHHOBbIX YIrJIeBOJOpOJOB B JIMPpOHHO-KePpOCHHOBbIX dpaKUHAx 
lAS3JIMUHbIX Hedteii 10 JaHHbmm TposHWH (') koneOnerea or 11 Yo 68%. 
Hecmortps Ha mpucyTCTBHe B JIHrpou- 
Ta6Onmuna 2 


10-KEpOCHHOBBIX (PpakUMAX SHAavHTeJb- Coyepxanne A-NapaduHOBbIX yraeBoLopo- 


HOro KOMMYECTBAa NapaPUHOBbIX YIIEBO- jog Bo PpakUNAX POMaLLIKHHCKOTO KepocuHa 
MOposos, wicmo Hedreli, M3 KOTOpbIX 


. 


Hb H3OJIMpOBaHbl H-lMapaHHosBple yi Conepxcanue B % 


U 


e1€BOMOPOJIbl, BbIKHMaloulve B UHTePpBaJie 
i] 1 
. rt na] ov 
o x oO 
Ta6Omunma 14 ae S 33] 3s 
= at! = 
T. kum. B ° C gE 9 5) 2 
i. : Maxcu- a. S g z= 2 
T. kun 20 20 MANES oT. 188 BS br 2 2 
BoC d;, Nh Haw CTHIB. o8 ag a= a2 
aHHJIHH.| p oC ge aS ES Bo 
Touka ahal| 2a 228 RE 
#275200 | 0,7685 | 1,4285 | 75 49,5 175—200 58,9 | 13.4 |. 0,53 | 0,40 
400-225 | 0,7765 44340 | 80,7 | —39,5 200—225 52,6 | 46,0, 0,58 | 40542 
225-250 | 0, 7895 41,4440 *| 82,7 129, 5 225—250 63,5 | 24,6 | 0,74 | -.0,47 
1250-275 | 0,7984 41,4450 | 89,2 21,8 250—275 Teh | APIA || 21h 0,38 
}275—300! 0,8039 14,4510 | 96 — 5,8 275—300 56.0 | 22,1 | 0,93 |. 0,20 
Q i 
200—300°, HeBeHKO. STO OObACHAETCA TEM TPYAHOCTAMH, KOTOPbIe BCTPeyalorca 


‘OObIUHO MpH BbIAeICHHH H-NapapHHOBbIX yIIeBOAOPOJOB BCJECTBHe IIpHCYTCTBUA 
Oombu0ro YAca U3OMepOB Ha*TeHOBoro HM H30MapapPuHOBOrO PAJOB, yBedHUH- 
Balouleroca C MOBbILIeHHeM TeMMepatypb! KuneHuA. Jia BbI,eNeHHA H-Tapadu- 
HOBBIX yrsIeBOJOpOAOB M3 HadTeHoBO-MapapuHoBol cMecH B HacTosllee BpeMA 
TIPUMeHAIOT METOA APOOHOM KPHCTaINM3alMu MU MeTO| KOMIIeKCO-OOpas0BaHHA 
H-llapapuHOB C MO¥eBHHOM. Onako TIpHMeHeHHe Mocsefuero, MeTOJla OrpaHu- 
‘YeHO COjlep2KaHHeM yrslepOJHbIX ATOMOB B uccJeyemo yrvleBonopore. KommuteKc 
CHOCOOHEI OOpas0BbIBaTb A-lapadpHuHbl, cofep2Kalllve yrseBONOPOMHbIe AaTOMbI 
ot C, 40 Co4. Mero, orkpbitbiii B 1940 r. Benrenom (°), Obicrpo Hallled! IMpoKoe 
IIPHMeHeHHe He TOJIbKO B HCCJIefOBaTeIbCKUX padoTax (*%), HO M B TeXHUKe, 
O ¥eEM CBHJICTECTBYIOT MHOTOUNCJICHHbIe NaTeHTbI, OMYOMMKOBAHHbIe 3a ToCuTe- 
que rojpl. | 

JlnaA usy4eHHA MpupObl HOpMaJbHbIX MapadHvHOB, BXOJAWINX B CcocTaB 
OTJCIbHbIX JMPpOMHO-KepOCHHOBLIX (paki POMAINKNHCKOH Hepru, cbipasi 
He@Tb pasroussacb Ha yKpynHeHHOl na6opatopHol KononHe. JIMrpouHo-Kepo- 
CHHOBbIe (Ppakuu OTOUP ach B BAKYYMe NpH OCTaTOUHOM JaBeHHH 30 MM pT. CT. 
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226 
240 
254 


Ta6muna 3 


T. Kuq. 
pT. cT. 


B°CuH 
abu. B MM 


Yraeponopoy, 
Texan 
YuoexaH 
TlomekaH 
TpuaekaH 
TerpaneKkaH 
TlentagekaH 


Ommnu- 

puueck. 

copmy- 
ma 


Bec 


Mou. 


Maxcu- 
Ma JIbH. 
aHHJIHH. 
rouka 
98,7 
100,5 


Te Sacn. 
pease 
28,0 


upu 760 MM 
281—283 


B BaKYYMe| T. kun. B °C 


- HHbIX B JINTEPATyYpe 
XapaktepucTuka y3Kux :pakWul A-MapapMHOBbIX yr eBOROpOAOB, BbIJ[eJICHHbIX H3 POMALIKHHCKOFO KepocHHa, HA NapauHos, onuca paryp 
B°C 4H 2aBuJ. B MM 
Pin Cre 
75 (40) 
82—82, 5 (5) 
98— 98,6 (5) 
1410—110, 5 (5) 
122—123 (5) 
140—142 (3) 
145—147 (3) 


63, 5—64, 5 (10) 
150—1538 (3) 


T. Kul. 


Kaxjaa pbijelenHaa dpakiua Aeape 
MaTH3HpOBaslacb MponycKaHveM yep 

CHIMKareb. Harpreno-napadunona 
yacTh OOpabaTbIBalaCb MOYeBHHONM Colm, 
jlacHo MeToquKe, ONMCaHHOu pauee (4,| ! 
WM HECKOJIbKO JeTaiHu3HpoBaHHon B Mile 
cTutyte Hepru Akajlemuu HayK CCCP (7 
BpijesleHve A-apapHHOB B OCHOBHOK 
3aKJIIOUaJIOCb BO B30aJITHIBAHHH OTC 
HbIX (PpakUHH C MOYeBHHOH Cc oOaBa 
HHe€M MeTHJIOBOrO CMHpTa HM H30reHTayy, 
Ha. OOpa30BaBlUMicA KPHCTaJJIMUeCKHil 

KOMIIJIeEKC MOYeBHHa — H-NapadHHOBbi 
YIIeBOOpOsb OTPUISTPOBbIBAaICA 

TIULaTeJIbHO OTMBIBAJICA OOJIbIIMM KOM 
yeCTBOM u30reHTaHa. Ocayok no,cyun 
Baicd Ha BOSAyXe H B H3MebYeHHOW 
Bue pasyiaraica ropayel BoRoH. Buize 

JIMBUIMeCA TIP STOM XuAKHe A-apadyy 
Hbl IIPOMyCKaJIHCb JIA WOOUMCTKH Yep 

CHuIMKareJb UW NOABepravch Ppakunony 
HOM MeperoHKe Ha BaKYyMHOM KONO} 

Ke, 


O6peKTOM HCCIeqOBaHUuA sABIAIUCKE 
25-rpafycuble dpakuuu Hatrexo-napaj 
(PHHOBBIX YIJIeBOJOpOJOB pOMalIKMHlt 
cKOro KepocHHa. X apakTepucTuKa (paws 
UHH mpuBeyena B Tab. 1. U3 ra6nny 
BUAHO, 4TO UCCJIeAyeMble HadTeHo-napai 
(uHOBbIe PpakUMH UMeIOT HU3KHe TIO 
HOCTH HW NOKa3aTeJIH IpeJIOMJIeHHA U ae 
COKHe aHHJIMHOBbIe TOUKH, YTO yKa3bé 
BaeT Ha HaJlMuve 3HAaUHTeIbHOrO KON 
yecTBa NapaPuHOBbIX yrseBo,opozos. || 

B ta6n. 2 mpupegeno o6mee coger 
Kane MapaPHHOBlX yrsieBosOpopoEel! 
HalieHHoe 10 MeTo,y, IpHHAToMy ju 
ompeeeHuA Tpymnmoporo xuMuyecKoril! 
cOcTaBa H COjlepKaHve HOPMAJIbHbIX ai! 
PaHHOBbIX yrvleBo,opooB, ycTaHoE} 
JIEHHOe BECOBbIM cmOcoOom, T. e. myTer|; 
BbIJeJIeHHA H-lapapuHoB yepes KOM 
JIeKCOOOpasoBaHHe Cc MOUeBHHO. M ) 
TOAMKa KOJIMYeCTBeEHHOTO onpeyemennil| 
H-TapapHHOB 3aKsOUa ach B OOpasorKd 


Ca H-lapaduHOBble yruieBoqopoyb B3Be4 
INMBaJIMCh, HalieHHoe KOMMYeCTBO Tepe 
YHCIANIOCh Ha WCXOAHyIO dpaKkuniol 
IIpu onpeyenenuu coqepxKanna H-llapa 
(PuHOB coOmojalacb cTporad ananurTH 
yecKad TOUHOCTS. 

Us ra6n. 2 Bugquo, uto coflepxKaHud 
HOPMAJIbHBIX NapaPUWHOB B OTIebHbI 
pakuusax KoneOseTes oT 13 Jo 24,6%) 

BbieeHHbIe BbIeyKasaHHbIM cro. 
coOoM HOpMasbuBIe Napaduunbl noyBep 


hucb PpakUMOHHpOBKe Ha BaKYYMHOH KONOHKe. B pesyaptrate npoBeqenna 
QPCKOJbKUX PpaKUHOHMPOBOK yfasOCb H30JIHPOBATh JOBOMbHO Y3KOKUMALLHE 
aku, KOTOpble 10 TemMepaTypaM KHMeHUA COOTBETCTBOBANH HHAUBUYyaub- 
IM TMlapaPHHOBbIM yrvleBOfopofaM. XapakTepHcTuKa BbIJeeHHBIX (ppaKuuii 
diva B TaO. 3, rye MpHBeAeHb! aHHbie JIA CHHTeTHYeCKUX A-MapaduHo (8), 
@uIHCaHHBIX B JuTepatype. M3 conocTaBreHHsA CBOLICTB MOKHO ClenaTb BbIBOL, 
#0 KepocHHOBbie (PpakUHU, BbIKMMalollue B HHTepBaste 175—300°, cogep2KaT 
*e TOMOJIOTH HOPMAJIbHbIX NapaPHHOBbIX yreBONOPOAOB OT Cyp NO Cig, T. e€. 
Aekana JO oKTayekana. Hanwune HeKoTOporo pacXoxKJeHMA B OTCIbHBIX KOH- 
*aHTaX B BbIJeJIEHHbIX NapaduHaxX MOXKHO OObACHHTb BO3MOXKHBIM IIpHcyTCTBHeM 
SOODIUMX KOJIMYECTB MalOpasBeTBJICHHbIX Napac:bHHOB, KOTOpble TaKxKe IerKO 
2arupyloT Cc MOYeBHHO!. 


VWucrutyt nedpru Tlocrynusto 
AxkajemuH HayK CCCP 13 III 1956 


LHMTHPOBAHHAS] JIUTEPATYPA 

1A. © JToé6épsaucKkulh, Peoxumua nedru, JI. —M., 1948. 2 Xumuyecknit cocrap 
Shreii H He*TaHbIx mpoxyKros, Tp. TposHWH, crp. 137—152, usa. 2-e, M.—JI., 1935. 
OF. Bengen, Germ., pat. Application O. Z. 12438, 1940. * W. J.Zimmerchud, 
mee A. Dinersteinetal., J. Am., Chem. Soc., 71, 2947 (1949). AW dlls 
Bimmerchud,R. A. Dinerstein etal., Ind. and Eng. Chem., 42,7, 1300 (1950). 
me J. trepp, &. ©: Box etal’, Ind> and Eng? Chem.) Noa541121(1953)r9? JIo MM: 

Bosenoepr, H. C. Tenex, TAH, 84, No 3, 523 (1952). §® Physical Constants 
Wi the Principal Hydrocarbons, 4-d ed., 1943. 
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Jloxaagm Akanemun nayk CCCP 
1956. Tom 141, Ne 5 


Usnen-Koppecnonzent AH CCCP H. MH. WYAKHH u H. &. BEJIbCKMHM 


O PACKPbITHH TETPATHUAPO®YPAHOBOrO UWHKJIA 
No, JEACTBHEM HEKOTOPbIX FAJIOHAHbIX COEAMHEHMHM 


Kak 6bI0 NoKa3aHO HaMy B paOoTe (1), WHKI TeTparuspodpypaHa serko pak, 
IlemiseTcaA Nok JelicTBveM Oe3BOHbIX TaOMHbIX cove amomuHua (AIC 
u AlBrs) c o6pa30BaHvem 1,4-MranoHysaMelleHHbIX asMpaTHyuecKHX YTJieney. 
nopoyos. B nacrostet pa6oTe HaMH UccJIeOBaHa BOSMOXKHOCTH pacKpbITHA TeTp. 
rHpopypaHoBoro WHKJa pW JeKicrBHH Ha HerO HeEKOTOPHIX Apyrux ranonjiy 
coylepKalllux areHToB. PayloM aBTOpOB ObIIO yCTaHOBJIeHO, YTO WMKJI TeTparuyApo 
dbypaHa MofBepraetca packpbITHIO Np JevcTBHH FrasOM“AOBOLOpoNoB (2-5), Tpez 
6pomuctoro docdhopa (°%), ramouyayunoB (*). 

Mp! uccuieqOBaH JelicTBve Ha TeTparHApOCHbBaH YeTbIPeXXJOpHCTOLO TT 
TaHa, XJOPHOrO OJIOBa, HATMXMOPUCTOM CypbMbI, TpexOpomucToro docdopijy 
xopokucn docdopa (POCIs) u xmopuctoro cyabpypuaa. IIpu stom oKasasiocl 
yTo TOKO TiCl,, SbCl, u PBrz o6mayator cNOCOGHOCTbIO pacKpbIBaTb TeTparHjy 
podypaHopblii WukKs Cc OOpas0BaHveM B KayecTBe OCHOBHOrO mposyxta | ,4-qur 
ousnentana. Peakuua Mexyy TiCl,, SbCl; u TerparuzpocubBaHoM peop 


upesBbluaHHO 9HEprHuyHo, Cc OOJIbINMM BbieueHveM Tenia. HaoOopot, tpexO6p9! 
MHCTHIM Pocdop NO cpaBHeHHO C HUMH ABJIACTCA MATKHM paciilenAlOWlHM arei} 
TOM. XJIOPHOe OJOBO, XJOPOKHcb tocsbopa HW XMOpHCTHIA cymHpypu axe 1 
HarpeBaHuy B TeyeHHe 5 yaCc. IIpaKTHYeCKH He pacillelAloT TeTparuspopypand 
Boro Wuksa. UccneqoBpanne TBepAbIX OCaKOB, OOpas0BaBIIMXcA B PesyJIbTAaY 
peak TeTparuypocubBana c TiCla, SbCl; u PBr, noKa3as0, uro on Mpes) 
CTaBJIAIOT COOOM ABYOKMCb THTAaHa, XJIOPOKHCb CypbMbI (SbO.Cl) u ochopucr 
aHruypuy. CnefopatesbHO, OCHOBHOe HallpaBsleHve peakluli TeTparnypocusE|: 


i) 


Bana c TiCl,, SbCl; u PBrs moxkHo mpefcTaBuTb B Caefyrollem Bue: | 


TiCl, 

| | —> CH,CH,;CH,CHCHs +fTiO, 
ee 

OFS CHs, Cl (Gil 
| | SbCl, 
ee 

OPAGEs Cl Cl 
| PBrs 

) —-> CH,CH,CH,CHCHs + P20, 

NAS | 

O> <GH, Br Br 


TerparupocubBan, NOJyYeHHbIit ru_pHpoBaHveM CHbBaHa Ha cKeseTHOM! 
HMKeJIEBOM KaTaJIM3aTOpe, HMeJ cyefyrollMe cBolicrpa: T. Kun. 79—79,2°~ 
(750 wm), d;° 0,8582 u nd 1,4060. | 

B Tpexropayto KonOy, cHaOxKeHHY!IO MexaHHyecKOl MellanKoli, KanlembHOt 
BOPOHKOM HM OOpaTHbIM XOJIOMWJIbHHKOM, ToMellaca 1 Moub TeTparuypocusb4 
Bala. 3aTeM IpH OXNaxK CHU KONObI CMeCbIO CYXOTO JIb/la C AL|eTOHOM 3 Kallenb4 
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(Oli BOpOHKM MejweHHO (B TeyeHne 1,5—2 uac.) npuaupanocn 0,5 Moma TiCla 
imu SbCIl;. [pu mpopegenuu peakuuu c TpexOpomuctsim cocdopom, KOTOPbIii 
ppasica B KOnMYeCTBe 2/3 Moms Ha | Mowb TeTparuApocnbBaHa, KOOa Harpe- 
Ssanacb Ha BOAAHOM OaHe MH TpexOpomuctbili docdop mocrenenHo npHGaBaAICA 
3 KUNA TeTparuppocusbBan. [locne npunBannsa Bcero KOmMUeCTBAa TanOu- 
Vi0r0 CoeMHEHHA PeakKUMOHHAA CMeCb HarpeBalacb OKOJIO JIBYX Yac. Ha BOAA- 
moi Oane. [IpogyKts! peakuuu aKcTparupoBatnch aupom, abupHan BEITAxKKA 
TIPOMbIBaacb PaCTBOPOM COJbI HM OTJe/AJacb OT TBepforo OcayKa. Ilocne BbI- 
(:yIIMBaHHA ONaBJeHHbIM NOTaIOM H OTTOHKH odfipa mposyKTb! peakiHH NOY- 
W3eprasucb pasroHKe IIpH YMeHbINeHHOM JaBJIeHHNH. , 

1,4-]}uxnopnentan, NOvJyYeHHbI Tp jJeiicrBHH Ha TeTparuypocusbDBaH 
HyeTLIpeXXJIOpHcToro THTaHa (BbIxXOA 70—75% oT TeoperuyecKoro) HW NATUXO- 
SpucTol cCyppbMbI (BbIxOA 50—55%), COnafan ceLYIOULMMN CBOHCTBaMH: T. KHM. 
»$57—58°/7 um, dz’ 1,0779; nf 1,4480 natiqeno MRp 35,03, aa C;H,,Cly Ber 
®aucneHo MRp 35,02. . 

_ 1,4-J[u6pomnentan, nojyyenHbili npu JeiicrBuH TpexOpomuctoro dochopa 
jHa TeTparvpOcHJIbBaH C BbIXOJOM He MeHee 90%, uMem T. Kun. 79—80°/9 mM, 
a 1,6868; n> 1,5087; Haliqgeno MRp 40,68, ana C;H,,Bre Beruicneno MRp 
A0,82. 

TakuM 00pas0M, YCTaHOBJeHO, YTO IPH JelCTBUH YeTbIPeXXJOPUCTOTO THTaHa 
HATHXJOPHCTOM CypbMbl H TpexOpomucToro cocdopa Ha TeTparuspocuJippan 
TIPOHCXOMUT packpbITHe TeTparuypodypaHoBoro WukJa Cc O6pas0BaHueM, COOT- 
‘BeTCTBeHHO, 1,4-quxs0p- u 1,4-7uOpomneHTaHos. 

| B aHaslOrMuHbIxX YCJIOBHAX XJIOPHOE OJIOBO, XJOPOKHCh ctbochopa u xmopH- 
4AcTbIN cyibpypus He OKasbIBalOT paclllenAslollero JelicTBHA Ha TeTparuypody- 
paHoBbiH UHKJI. 


VMuctutyT opranuyeckoi xumuu uM. H. JI. SenuucKoro Ilocrynuso 
AxajemuH HayK CCCP 2 VI 1956 


HIMTHPOBAHHAS JIUTEPATYPA 
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Jloxnann AkayeMuu HayK CCcCGcP 
1956. Tom 111, Ne 5 


PH3HYECKAA XHMH 


H. A. BYHI uw A. M. KOJIOTDIPKHH 


3JIEKTPOXMMMYECKOE MOBEQEHHE HEP)KABEIOWEM 
CTAJIM B PACTBOPE CEPHOM KHCJIOTbI 


(IIpedcmaezexo axademuxom B. A. Kapeunoim 2VI 1956) 


Bauanve aHOqHOl NOApH3aluH Ha KOppO3HOHHOe NOBeseHHe Hep2xKaBelolye 
WX CTaslelH B KHCJIbIX pacTBOpaXx 9JIEKTPOJIMTOB MCCJeMOBasOCb HHeOMHOKPaTHd 
(1). B G6ombuIMHCcTBe STHX MCCeAOBaHH UCHOMIb3OBaICA OOBIMHbIM MeTOA NOMAPH 
3alMOHHbIX H3MepeHH, 3aKsOVAIOWIMUCA B ONpeeJIeHHH NOTeHIMasa Np Mocwes 
JOBaTeJIbHOM YBeJIMYCHHM NomApHsyroulero aHofHoro TOKa. IIpu sTom on 
yCTaHOBJIeHO, 4TO MIpH AOCTHKeHHH HEKOTOPOH KPHTMYeECKOM MIOTHOCTH TOK 
HaOmoaeTca CKayKOOOpasHoe cMellleHHe MOTeHUMasa B MOJIOKUTebHYIO CTO+ 
pony nourv Ha 1,5 B Wo 3HaueHHA, paBHoro +1,3—-+1,35 B. Takum oOpas0m 
STOT MeTO], H3MepeHHi He JlaeT BOSMOXKHOCTH YCTAHOBUTb 3aBHCHMOCTb CKOPOCTHI 
pacTBOPeHUA OT MOTeHWMala B WMpOKOM OOMacTH NONApHsaunli, COOTBETCTBYIO> 
Wel MacCCHBHOMy COCTOAHMIO CTaJIH. 

Sa MocsieqHee BpeMA IPH H3yYeHHH KOPpO3HOHHBIX IIpOweccoB B Hallie a4 
OopaTOpHH Obl HCMONb30BaH MOTeHIMOCTaTHYeCKHHM MeTOA MOMAPH3allMOHHBbIXh 
u3MepeHHii (2), CyMIHOCTh KOTOpOroO 3aKJIOUaeTCA B TOM, 4TO IPH KaxKOM 3a- 
JaHHOM 3Ha4eHHH NOTeHWHada SJIEKTPO BbIJepKUBAeTCA JO yCTaHOBJeHUA CTAa-! 
IWMOHAapHOH MWIOTHOCTH TOKAa HJM, YTO TO xe, CTalMOHapHOlt CKOpocTH pacTBope- 
HHA. CxOHbIM MeTO OblI HCHONb30BaH TakxKe B paOOTaX HeMeLLKHX aBTOpPOR,, 
HCCJleAOBaBLIMX MOBe/eHve 3alacCHBUpOBaHHOrO KeesHOro ssIeKTposa (*). 

B HacTOAeM COOOMEHHH H3JIOXKeHbI NepBble pe3yJbTaTbl IPUMeHeHuA NOTeH- 
IMOCTAaTHYeCKOLO MeTOMa AIA UCCNeLOBAHHA SJIEKTPOXMMHYECKOLO H KOPpO3HOH- 
HOrO MOBeJeHHuA HepKaBelowleh ctamuw (MapKH IX18H12T) B pacrBope 1,0 xa 
H,SOa. | 

OKCIEPHMeHTAJIbHBIE PC3YJIbTATLI, XapaKTePH3yrolllWe 3aBHCHMOCTb CTAaLHO- || 
HapHOM CKOpOCTH pacTBOpeHuA CTaIM OT NOTeHWMaa, MpuBeyeHb! na puc. 1,7, 
IIpu norenumanax, JlexKallux OTpuiaTembHee — 0,05 B u nOnOKHTeNbHee | 
+1,2 B, pH KOTOpbIxX Hapsly c pacTBOpeHHeM MeTaJIa, MOrIO TIpOHCXOAUTb | 
Take BbIeeHHe BOMOpOJa WIM KUCMOpofa, CKOpOcTb pacTBopeHusA ompese- | 
JIANacb TO H3MeHEHHIO Beca JeKTpOsa. 

li3 pucyHKa BUAHO, ITO OTpuaTebHee —0,15 B (orpesox AB) coxpansetca 
OObIWHAA JWI AHOMHBIX PeakIMii 3aBHCHMOCTb CKOPOCTH pacTBOpeHHA OT NOTeH- 
unana. IIpu notenumane — 0,15 B pactBopenue JOCTHraeT MaKCHMaJbHO!t CKO- 
poctu, papHort 1.1074 a/cm?. Jlanbuetinee cMelleHve NoTeHIMala B CTOpOHY Mo- 
JOXAUTEbHBIX 3HAYCHHM COMPOBOXKaeTcH YMCHbIUCHHeM CKOPOCTH pacTBopeHuaA, 
XOTA 3aABHCHMOCTb MexK]Y STHMH BeIMYHHaMH MB STOM CiLyyae BbIPaKaeTca Tade- 
JI€BCKON TIpxMOM C HakmOHOM 0,07 (yuacrok BB). pu cmenjenuu notentuana 
or +0,15 fo +-0,25 B Ha6mofaetes pocT cKopocru pacrBopenusa (yyacToK BI). 
B uureppane norentmanos oT +0,30 qo --0,60 B (yuacrox JIE) CKOpOcTb pac- 
TBOpeHHA COXpaHAeT MOCTOAHHOe 3HaveHHe, He 3aBucaAIllee OT NoTeHWMasa 
sueKTpoya. Haunnaa or notenumana 0,65 B qambuelumi mepexoy B CTOpOHYy 
MOJIOKUTEIbHBIX SHAYCHHH COMPOBORaeTcA CHCTeMaTHYeCKHM yBesMUeHHeM 
CKOPOCTH PacTBOpeHHA, HapylWlaeMBbIM TObKO HeOOJbIIMM TOPMOXKeHHeM TIpo- 
Wecca B HHTepBae NoTeninanos oT +0,90 yo +1,0 B. B o6nacru noTenwuanoB 
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41,2—-+-1,4 B kuneTuKa pacrBopeHun XapaKkTepusyetca TacbeseBcKOii IIpAMOM 
} Hak0HOM 0,08 B. 

| Takum oOpasom, OO6slacTb HavOoubUel KOpposHOHHO cTolKOcCTH HccseOBaH- 
pW MapKH CTaM OrpaHndeHa HHTepBasIOM NOTeHWMaNoB OT +0,15 qo +0,65 s. 
KOpOCTh pacTBOpeHUuA B STON OOacTH He MpeBprmaeT 3-10~8 a/cm?. 

| Jina cpapHenua Ha pyc. 1,2 npuBeyenbl pesysbTATbI, MOJLYYeHHbIe B TeX 2Ke 


P3yJbTaTbl XOPOWO CorlacyroTrcvac JaHHbIMH, MpHBeeHHbIMH B paooTe H. JI. To- 
jamesa u I. Il. Yepnopoit (') . 


ae ae es os os ee as oe 


> 


Puce. 1. 1 — 3aBucHMOcTb MorapHipMa cTalHOHapHOH CKOpocTH pacTBopeHHA 

cTaiH OT moTrenuHana B 1,0 e H2SO4; 2 — 6bicTpo cHaATad NOMApPH3all\HOH- 

Had KpHBad; 3 — 3aBHCHMOCTb AuppepenunaibHOH eMKOCTH OT MOTeHIHasa 
mpu 200 rn, 


CopnayleHve pe3yJIbTaTOB, TMOJYYeHHbIX OObIHbIM H MOTeHIMOCTaTHYeCKHM 
MmeTOaMu, HaGOaeTCH TOMbKO IPH NOTeHWMamax, JlexKalllMX MOOKUTeIbHee 
11,35 B. M3 conocrapnenua KpuBblx J uM 2 OTYETIMBO BHAHO TpevMylllecTBO M0- 
P€HILHOCTATHYeCKOTO MeTOJa NOAPH3aWHOHHbIX H3MepeHHii Hay OObMHEIM. Kak 
)bIIO TOKa3aHO BbIINe, MOMVYeHHAaA C NOMOMIbIO TOTO MeTOJa NOApH3allMoHHaA 
kpupad JlaeT BO3MOXKHOCTb ONpeAeUTb NONApUZalVOHHble rpaHuup obmacTu 
MaccuBallu, a TakxKe pa3Mepbl KOPPOSHOHHBIX MOTepb B 9TOM OONACTH HM, cue- 
MOBaTeIbHO, ABIACTCH BaKHeWeH KOPPO3HOHHOM XapakTepUCTHKOM cTasH. 
YUNTbIBAA, STO CTeMeHb 3allacCCHBHPOBaHHOCTH MeTaJJIMYeCKOH MOBepXHocTH 
ABIACTCA TOJIbKO (yHKUHel NOTeHUMala, ITA KPHBAA JlaeT BO3MOXKHOCTh OMpe- 
e€NATbh CKOPOCTh pacTBOPeHHA MeTaJa 0 BeMYHHeE CTallMOHapHOro NOTeH- 
qMana, He WpuOerad K IIpaxMOMy H3MepeHHIO pasMepOB KOPPOSHOHHbIX MoTepb. 

B cooTBeTCTBHH C BbICKa3aHHbIM paHee Npenouo*Kenvem (7), NosdepxKanve 
flacCMBHOrO COCTOAHHA B HalllHX OMNbITaX MOXKHO ObIIO OCYINECTBIATb He TOJIbKO 
MOApusaluell seKTpOfa HeOOJIbUIMM aHOHBIM TOKOM, HO MH TlyTeM BBeJeHHA 
B paCTBOP OKHCJIMTeIA, CHOCOOHOrO BOCCTaHaBJIMBAaTbCA B COOTBETCTBYIOUeH 06- 
actu Woumapusaiuelt. Tak, ec B OTCYTCTBHe OKUCJIMTeA CTalMOHapHbI M0- 
TeHUMaN UcceOBAHHOM HaMH MapKUH CTaJIM B CepHOM KHCJOTe eka OTpula- 
TeyibHee MOTeHIMala HOpMasbHOrO BOJOpoOsHoro SJIeKTpofa uM pacTBopeHHe 
(3a cueT BbIJeIeHHA BOJOpOJa) UPOMCXOAUNO CO 3HAYNTeJIbHOM CKOpOCTbIO, TO 
BBeJIeHHe B pacTBOp KHCOpojla BOSyXa MPHBOAMIIO K CMeLleHHIO STOrO TloTeH- 
muasa Zo +0,060—-+0,120 B c OMHOBpeMeHHbIM yMeHbINeHHeM CKOPOCTH pacTBOo- 
penua. JloGapnenue 0,1 r-9KB/s1 Fe2(SO4)3 mpuBoAuo K CMelleHuIO CrallMonap- 
Horo moTeHIHana Wo + 0,800 B, T. €. JO HauasbHOTO y4acTKa OOsacTH Mepemac- 
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CHBAaLMH, Te, KaK 9TO ObIO NOATBEpKeHO pesyJbTaTaMH IPAMbIX H3MepeHH|y 
CKOpOCTb pacTBOpeHHA ocTaeTcs elle He3HauHTeJIbHOH. 
Bau30cTb NoTeHHvasa TOUKH K, JO KOTOPOrO CTaIbHOH SIeEKTPOA sallonap| 
30BbIBaeTCA KPUTHYECKOM IJIOTHOCTbIO TOKA, K HOPMaJIbHOMY MOTeHI Madly OKUCH)) 
TeJIbHO - BOCCTAHOBUTeIbHOrO epexojla MeKy HOHaMM 3- HU 6-BaseHTHO!] 
xpoma (+1,36 B), Maso ocHoBaHHe H. JI. Tomawesy u I. Il. Uepxoson cyena 
BbIBOA, COrsacHO KOTOpOMy JOCTHXKeHHe STOO MOTeHMMala ABJIAeTCAH HEOOX! 
JUMBIM YCJIOBHeM JVI HaCTYMJIeHHA ABJEHUA MepelaccHBallMH HepkaBeloull 
cralel pa3IM4HbIX KaccoB. B JevicTBHTeJIbHOCTH, KaK 9TO BHJIHO M3 pHc. 
TleperaccHBalluad HauWHaeTCA IPM SHayHTeMbHO Oosee OTPHUATebHBIX NOTE: 
unanax. Ilorenunany +1,36 B He COOTBeTCTByeT KakOe-JIHOO H3MeHeHHe Xapa 
Tepa 3aBHCHMOCTH CKOPOCTH pacTBOpeHHA CTaJIM OT NOTeHWMasa. . 
[10 BbIACHeHHA TpHpObI MaccMBHOFO COCTOAHHA CTaJIH HaMH ObIIM U3MepeHi 
AudbdepenvasbHaA EMKOCTb HW OMMYECKOe COMPOTHBJIeHHe CTasIbHOTO au1€KTPOH 
B TeX Ke YCOBHAX B WHPOKOM MHTepBasie NoTeHuMaoB. Msmepenve mpoBoyl 
jlOCb C MOMOMLbIO MepeMeHHOrO TOKa BbICOKOM uacToTb. IlowyyeHHble JaHHbilee 
mpeAcTaBsleHbl KpuBoK 3 puc. |. 
Kak BUHO 43 pHCyHKa, B OOAaCTH, NpesMecTBYyIOMlel MaccuBallM, CMeLIeH 
NOTeHWMasa B CTOPOHY NOJIOKUTeJIbHbIX 3HAYeEHHH COMPOBOKaercH, Kak OObI 
HO, CIlepBa YMeHbILeHHeM EMKOCTH, a 3aTeM ee 3HAUMTeJIbHbIM pocToM. M3 pas 
CMOTpeHHA JaJIbHelilWero xXOJla KPHBOH MOXKHO CJeaTb BbIBOA, YTO NaccHBal 
cTaslM B CepHOH KHCIOTe NpoTeKaeT, NO-BHAHMOMY, B Be cTaquv. B nepBoli crs 
JMU, B KOTOPOM HaOmofaeTcA HavOosblee TOPMO*KeHHeE Mpowecca pacTBopeHH 
C MOTeHUMaJIOM, BeJIMUMHa EMKOCTH He peTeplepaeT cyMlecTBeHHOrO H3MeH@ 
Hua. Kak BUHO 43 pHcyHKa, CMeleHHe NOTCH Masa B CTOPOHY MOJIOKUTEIbHbh 
3HayeHul or —O,150 B npuHBo_uT chepBa K 3aMeJJIeHHIO pocTa EMKOCTH, Hauak 
werocd Np Oomee OTPHWAaTeIbHBIX MOTeHWMalax, a 3aTeM K ee HeEOOJIDIIIOM 
YMeHbIUeHMIO, KOTOpCe BOJIN3H HYJId CMeHACTCA HOBbIM pocToM. Bo Bropou CTI 
JHMM TlaccuBalluu, HauMHatoulelica mnpu +0,200 —-++0,250 B, HaOmrojaetca Gomes 
3aMeTHOe H3MeHeHHe €MKOCTH, KOTOpad MpH Mepexojye oT +0,200 yo +0,750 
yMeHblUIaeTCA MOUTH B Ba pasa. AHaOrHuHO TOMY, KaK 9TO ObIIO YCTaHOBJeH 
HaMH TIpH HccJeqOBaHHH aKTHBHPOBaHHOM afcopOlUMH aHHOHOB Ha CBHHIl 
(+), BU KpHBOM EMKOCTH Ha CTaJIM 3aBHCes OT CKOPOCTH MpoBeeHuA UsMepeHuiil 
Beswuvha OMHYeCKOM COCTaBJAIOWeH B HallHX OMbITax He MpeBbiluaia He" 
CKONbKMX OM Ha KB. CaHTHMeTP H MaJO 3aBMCela OT ToTeHIMaa. 
Haiijenuble BeJIMUMHbI EMKOCTH HM CONPOTHBJICHHA, Tak Ke Kak WH H3MeHeHHy 
UX C MOTeEHUMaJIOM, CBHACTeEJIbCTBYIOT, OUEBHAHO, O TOM, 4YTO NacCHBallMA CTaN} 
He COMpOBoOxwaeTcA COpasoBaHveM Ha ee NOBEPXHOCTH (a30BOll NeHKU, NOAH 
JI@HHe KOTOPOH JOUKHO OpliO Ob! IPHBOAUTS K Gosee cyIleCTBeEHHOMY H3MeHeHHE 
KaK €MKOCTH, Tak H CompoTuBsenun. Ha ocHoBaHHH STUX pesybTATOB HU B COOT 
BETCTBHH C BbICKa3aHHbIM PaHee MpeAMoNowKeHHeM (7) MOXKHO, NO-BHHMOMY| 
IPHHATb, TO NaccUBalAA CTaNH CBOAMTCA K KAHETHYCCKOMY TOPMOXeHHMIO AHO 
HOM peaKUMU, BbIsbIBAeMOMY H3MeHEHHeM COCTOAHHA 9JIeEKTPOJHOL MOBep XHOCT? 
B pe3yAbTATe a\cOpOMMOHHO-XHMMUECKOFO BSAaHMOJeliCTBUA NOBEPXHOCTHBIX aT 
MOB MCTaJIJ1a C KHCAOPOJOM BOJ{bl WIM aHHOHAMH duleKTpomuTa. HaOntoqaemyr 
3aBMCHMOCTb CTalMOHapHOH CKOPOCTH pacTBOpeHHA OT NOTeHIMaNa MOXKHO OOHi 
ACHHTb, CCIM MPHHSATb, YTO CTeMeHb W3MeHeHHA COCTOSHUA TOBePXHOCTH | 
NepeHallpaAxKenHHe aHOAHOH Peak BOSPaCTAIOT C NOTeHUMaNOM 110 3KCHOHE 
IMaJIbHOMY 3aKOHY. 
Takum 06pa30M, eCJIH B OOBIMHEIX YCNOBHAX 3ABHCHMOCTD CKOpOCcTH pacTBop 
HHA OT MOTCHWMala MOKeT ObITh BbIPAKeHAa ypaBHeHHeM 


- 


. RT ® 
i= hye ; 3 (i! 
TO lipH HaJiomwKeHHH Tpolecca NaccuBaluu HeEOOxOHMO IIPHHHUMaTb BO BHHMAHne 
HaJIMyHe SJKCIOHEHUMaAIbHOW 3aBMCHMOCTH OT NOTeHWMasla MOCTOAHHOM Ry 
XapakTephsyrolleu Ipupofy MeTaJlwia WH COcCTOsHUe ero MNOBep XHOCTH: | 
— BaF 
x 
k= ke ks: (2 
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 IIpu stom ycoBuu W3MeHeHHe CTaUMOHApHOli CKOpocTH pacTBOpeHHA C T10- 
PeHUMAIOM OKHO CeqOBaTh ypaBHeHHIo 


Ais ES 
fe ee (3) 


Kak BUAHO H3 STOrO ypaBHeHHs, B 3aBHCHMOCTH OT COOTHOIeHHA MexKLY 
MOCTOAHHBIMH 8, H B9, CMeIeHHe NOTeHI[Hala B CTOPOHY NOJOKUTebHBIX 3Ha- 
H€HHM MOKET COMPOBOARMaTbCAH Kak MOBbIINeHHeM, TaK WH CHWKeHHeM cTalHo- 
HapHou CKOpocTu pactBopenusa. Ha nepsBoli eralun TlacCHBallMH pocT cKopocTH 
JACTBOPEHHA, B COOTBETCTBHH C ypaBHeHHeM (1), He yclleBaeT 3a ee TOPMOxKeHHeM, 
3bISBIBACMBIM H3MCHEHHEM COCTOAHHA MOBepXHocTH (8,< Be). Bo Bropot craquu 
PocT CKOpOCcTH H €e TOPMOXeHHE B3AMMHO KOMMeHCUpyioT Apyr Apyra, Yo upH- 
BOJHT K HCYCSHOBCHHIO 3aBHCHMOCTH CTalMOHapHOM CKOpOCTH pacTBOpeHHa OT 
MoTeHuvawa. 

- B cooTBeTCTBHH C H3JIO2KeHHBIM BBIllle, IpaBHJIbHee, TO-BHMMOMY, TOBOPUTb 
fde O TlacCHBaWWH MeTaJIJIMYeCKOM MOBepXHOCTH BOOOIMe, a O NaCcCHBaIlHH ee 10 
PTHOMIEHHIO K ONpeseseHHOli peak HH peakuuaMm. B paccmarpuBaemoM HaMu 
cayuae pedb HeT O NacCHBalHH CTaJIM NO OTHOWIeHHIO K peakIMAM OOpa30BaHun 
MeTaJIJIMYeCKHX HOHOB HHS3IIHX CTemeHel OKHCJICHHA. 


Ilocrynuso 
21 VI 1956 


IMTHPOBAHHAS. JIATEPATYPA 


Sl. Me) Bower Ko sa, A. VM: a on Tl. AHTOHOBaAa, Tp. [oc. 
MCT. a30TH. Ipom., 1, 228 (1953); H. HW. Tomames, TF. Il YWepuosa, TAH, 104, 
104 (1955); B. II. Batpaxkos, JAH, 99, 97 (1954); B. M. Hosaxosexkni, A. VW. 
JEesuu, JAH, 99, 129 (1954) ? A. M. KoaorTup Ku 4H, B. M. Kia xeBa, KOX, 
30, Ne 9 (1956). 3 .Un Fe Franck, K. G. Weil, Zs. Elektrochem., 58, 814 (1952); 
K. G. WEG Mite Ge Bonhoeffer, Jos, VAUD. Chem., 4, 175 (1955). 49. M. Ko- 
NoTnpKuy,H. A. By 19, K®X, 29, 435 (1955). 
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JIoxaagn Akagemuu nayk CCCP 
1956. Tom 1411, Ne 5 


‘\ 


BHOXHMH fi 


A. H. METPOBA 


HOBbIE JAHHbIE O BHOCHHTES3E TJIMKOrEHA B NEYEHM 
(ITpedcmaeaexo akxademuxom A. B. Taanaduneim 22 VI 1956) 


B HactTosillee BpeMA JOCTATOUHO XOPOWO H3yYeH Mpollecc CHHTe3a TIMKOTeHa 
U3 LJIOKO3bI, BKHOUAIONLMH 3 9Tama: pH JeHcTBHH reKCOKHHAa3bl B IPpHCYTCTBAMM 
AT® rawxkosa dochopuuiupyetca B riOoKO30-6-cpoctaT, KOTOPHI IpeBpalilaeTcay 
TO BOS AeHCTBHeM cocdorsOKOMYTA3bI B ryOKO30-1-cocdaT, CHHTeSHp you Mics 
B TIHKOreH Ipv WelicTBuu dochopouasbl. OHakO, Kak NlOKa3aJIM HalM HCCJIe+ 
JOBaHUA, B TeveHH CyllecTByeT HW pyro NyTb CHHTe3a IMKOFeHa M3 TJIOKO3BI,| 

OnbITbI IpOBOAHIMCb CO Cpe3aMH HM 9KCTpakTaMu TleyeHH. Cpesbl HHKYyOu-| 
poBasIucb B aTMocdepe BO3Ayxa C TJIOKO30H B COJIeBOH cMeCH, coep2Kallel 
HOHbI KaJIHA, MaFHUA W KaJbUMA; Takand Cpefla OarOonpuATHA JIA CHHTe3a PIH- 
Korena (+), OnbiTbI cTaBHIMCb B IPHCyTcTBMH Aya — AuHUTpodenouna. Ilocae 
MHKyOalHH Cpe3bl THLATeIbHO OTMBIBAJIMCb OT HHKYOAWMOHHOM XKUKOCTH, pace 
THpauIHCb B TPHXJIOPyKCyCHOH KHCJIOTe, H MOJYYeHHbIN SKCTPaKT MOABeprasica) 
HCCIeOBaHHIO Ha COfepxanHe riuKoreHa u cdochpopa AT®. [nuKkoren onmpeser? 
JIACA MOO yTeM OCaxKJeCHHA eFO CIMPTOM M3 TpHXJIOPyKCyCHOrO SKCTpakTal 
 TMOCJeLYIOMHM ONpeeJIeHHeM TOKO3bI OCaKa MOcsIe KHCMOTHOTO rHApomHaa, | 
M60 NyTeM yueTa peqykuHH Ba-pacTBopuMocTH (bpakuMH UW Wocwe KNCMOTHOTO 
THApONH3a pH *PpakWHOHMpoBaHHH aKcTpaktTa. JlabusbHbIli docdbop AT® onpe- 
AeIAICA NOCIe OCaKIeHHA YKCYCHOKUCION PTyTbIO (?). i 

OKCTparupoBanve TKaHeH MeyveHH MpOM3BOAMIOCb ciIMpTOM (1 CObeM), Nomy- | F 
yeHHad B3BeCbh HarpeBalacb JO 45—50° B TeueHHe HeECKOJIbBKHX MHHYT H TKaHb & 
OTUeCHTpHpyroppiBalacb. M3 nowyseHHoro TakKHM OO6pa30M 93KCTpakTa cuupT ff 
ylaAJIcd B BakyyMe pu 50°, H BOAHDIM OCTaTOK MOABeprasicA pa3sBeeHH10 BO- | 
Ao WO ucxo_wOro OObemMa, HOO UCCeQOBaICA B BUC KOHICHTPHpOBaHHOTo | 
oKcTpaktTa. IIpo6p! Xo HW nocule HHKyOalluv OCaxKJaucb TPHXIOp yKCyCHOH KHCJIO- 
TOH, SKCTpakT NofBeprasica GpakWHOHMpOBaHiO CMMPTOM B IpHcyTcTBHH § 
HOHOB OapHaA M pasfeAJICA Ha OCaOK HM CHHPTOBy!0O BbITsKKYy (°). Ocayox, | 
cofepxKalluh cocdopHble coequHeHHA HM TuIMKOreH, pacTBopsuca B O,1 x HCI. | 
Ala onpeyeneHua TraukoreHa W3 pacTBopa OTOMpamHcbh MpoObl, B KOTOpbIX | 
YUHTbIBaaCh peAYKUMA JO HM NocNe KHMCMOTHOrO THApomHsa; rHApomHs mposo- | 
Ausca B 2,2% HCl (koneunad KOHUeHTpallMa) B TeyeHHe 3 yacos. Cojlep»xxaHne 
riuKoreHa, yKa3aHHoe B TaOJIMMaX, BbIYHCIANOCb NyTeM BLIUHTAHMA BeJMUMHBI 
PeAYKUMM AO KUCIOTHOTO FuAPOIM3a H3 BeEIMUHHbI peyKUMH MOcIe KUCNOTHOTO 
THApONH3a UW yMHOKEeHHA NOJYYeHHOH pasHoOcTH Ha Koadpuuuent 0,927. 

OnbITbI NOKa3aJIH, YTO Ip HHKYOMPOBaHHH cpesoB Neuen C TIOKO3Oii B HUX 
MPOWCXOAMT JOBOIbHO CHJIbHOe HakallJIMBanve ruuKorena (Ta6sm. 1). Tax, uepes 
60 muH. MHkyOaluu B | Tr cpe30B KOMYeCTBO rmNKOreHa yBeIMYNNOCh Ha 2—3 mr 
M10 CpaBHeHHIO C KOHTPOJIbHBIMH CpesaMU, KOTOpble HaXOJWJIMCb B HJCHTHUHbIX 
yCJIOBHAX, HO Oe3 ru0KO3bI. B onpire Ne 1 yBemmuenve rmuKorena OblIO HanOouIb- 
IMM, OHO jlocTuralo 3,7 Mr, B ApyruX OMbITax OHO KONe6anoch oT 1,86 70 
2,13mrB1r(cm. Ta6. 1). Takaa xe KapTuHa Ha6Ofanacb W mpH HHKYOUpoBa- 
HMM Cpe30B B WeHTHUHbIX YCJIOBHAX, HO B MpHcyTcTBuH sjqa 2,4-quHNTpO- 
genona. B stom ciyyae KoulMYeCTBO ruIMKOreHa B Cpesax yBenMyMBamOCcb 
B TaKOW 2e CTeNeHH, Kak M B OMbITax 6e3 npuMeHenun JIHO. 
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Ta6Ouauna 1 


SiManve 2,4-2MHHTpoeHona Ha coxepxkanHe rIMKOreHa B cpesaxX MeyeHH, HHKYOHPOBaHHBIX 
C TuOKO30H H 6e3 Hee . 


|) HkyOalHoHHaa cmecs: 1 r cpe3soB + 60 mr rsioKosp + 6 mr coseBoii cmecu -+ JIH® (2-407 M). Conesaa 
“aviecb: B 100 ma H,O: KCl — 520 mr, MgC; — 404 mr, CaClp — 220 mr, KHCO,—400 mr; o6o3HaueHua? 
2 — Cc ryl0Ko30H, 6. 2. — Oe3 ruioKO3b. MuxyOallua 1 aac, pH — 7,2—7,5 


Bes TH® | C TH® | YpesmueHHe PinKorenHa 


rHKOreH B Mr Ha 1 r cpe30B 
= 


a 6. 2. | 2. 6. 2, 6es NH® ce AH 
1 50,4 46,7 53,9 50,4 3,7 3,5 
2 23,65 24,52 23,02 20,86 2,13 2,16 
3 11,24 9°35 11,53 9,4 1,86 1,93 
4 68,5 66,4 69,4 67,15 2,4 1,95 


AT® Bb ur 10-P Ha 1 r cpesos 


NoNo HCXOH. c HH® KOHTpovIb 
ONBITOB 

=a 2 | Gare Be | js -2s 

1 65 10 VS 24 28 

2 70 12 15 20 24 


| B wacrostlee BpeMsA XOpowlo H3BeCTHO, UTO SHEPruA MpoweccoB ALXaHHA 
KNeTKU TpaHcopMupyertca B 9HeEprHio MakpospruyeckHx ociaTublx cBsA3eli 
{| YTO HMelOTCH Tak Ha3sbIBaeMble JHCCOMMHpyIouNe sAYbI ((MHUTpodbenon, asus 
NaTpusA VW Ap.), KOTOPble MHMAIOT bIXAHHe COCOGHOCTH OGecHeyMBaTb BbIPAGOTKY 
soraTbiX 9Heprveit cocopxprx coesquHenui. U3 mureparypHpix JaHHBlxX TaKxKe 
M3BeCTHO, 4TO cpeyuHe Jo3p1 JLH® (10-4) BeispiparoT yMeHbIWeHve 3anacoB Kule- 
founon AT®, Tak Kak He MponcxoyuT ee pecuntesa (5,4). 

_ U3 sTux WaHHblxX BHHO, TO HaOMOAaBLIMiicA HAaMH CHHTe3 PIMKOreHa B Cpe- 
hax TleveHH IPH WMHKYOHPOBaHHH UX C TOKO30H MpOMCXOAU He3aBHCHMO OT 


MMA ObIIH CBA3AHbI C yKa3aHHOU peaklHeli, Torya B ombitax c JLH® cuutes run- 
korea He JomKeH Obl Obl HATH, HH OH ObIJI Obl SHAYHTEJIbHO HOKE, YEM B OTIBI- 
pax 6e3 JIH®. IIpucyrcrsue storo sa B MHKyYOalHOHHOM CMeCH B IIpHMeHSeMbIX 


(aM KOHUeHTpanHax (2-104) BbIsbiBaeT MOHMKeHHe TKaHeBOH AT®, Kak yKa- 


| 
}bIBAIOT JlaHHbIe, MPHBeJeHHbIe B HWKHeM yacTu Tab. 1. O_Hako Hu B Mpobax 


' Tlonomenve 0 TOM, YTO CHHTeE3 PIHKOreHa H3 PIOKO3bI B MeYeHH MOXKET IIpo- 
*eKaTb 6e3 yYaCTHA TEKCOKHHAa3bI, PoctorsmoKOMyTasbl HU PocPopoasbl, ObLIO 
10Ka3aHO HaMH B OMbITaX C 9KCTpakTaMH TeyveHH. 
~ VUccneqopanve STUX mpellapaTos neveHH MoKa3as0, YTO OHM COfep*KaT HesHa- 
IMTeIbHOe KOMYeCTBO TIuKOreHa (TAO. 2). OTH SKCTpaKTbl COBepINeHHO He 
OnalaroT tocopowasHbM JelicTBveM, a Poc*orsmOKOMyTa3sHaH HX aKTHBHOCTb 
jbia BbIpPaxKeHa HOO OveHb cabo, u60 NoMHOcTHIO OTCyTCTBOBama. TeM He 
meHee TAMKOFeH B 9THX 9KCTPakTax CHHTesupoBacn. Tak, H3 WaHHbIX TaON. 2 
3HJ[HO, UTO TMMKOTeH, COJepxKalluiicd B THX Mpenapatax B KOmMUecTBe OT 1,34 
jo 2 mr B 1 Ma, Bospactaer nocne nHKyOauMH c rmoKosoil B 1,5 —2 pasa. Han- 
Somee CHbHOe HakOlleHve ruMKoreHa HaOwlogamoch B ONbITax NoNo 1 u 3. 
Harpepanue skcTpaktos mpH 100° B revenue 10 MHH. MOMHOCTLIO YHHYTOXANO 
sMOCOOHOCTb STHX MpenapaToB CHHTe3HpoBaTb riukoreu. B sTHX OnbITax (Tak Ke 
xak VM B MOCJeMyIOWMX) MbI VCHOb30BaJIM pasBeeHHble SKCTPaKTbI, COJlepr%Ka- 
ive OueHb HeOONbIUIKe KONMUeCTBAa PIMKOreHa, YBeJIMYeHHe KOTOPOrO BO BpeMaA 
MHKYOallun Obl OcObeHHO 3aMeTHO. B Ta6u. 3 NoKasaHO, YTO MpH HHKyOalMn 
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T a6aun 2 
Pochoponasuan u PocorsuoKOMyTasHast aKTHBHOCTb ,CNMPTOBBIX“ 9KCTPakTOB NeweHH Ea | 
CHHTe3Hpylollero ruinkoreH JelcTBuA 


UnxyOaliuonnand cMecb: Luin uccremoBanuaA ochoposasbl 9KCTPaKkT + raukoren; JIA MccNeqOBaHHA hochorn 
KOMYTA3bI H CHHTesupylomlero AelicrBua dochoposasbl: akCTPakT ++ raroKos0-1-dochat 


® o- 
dochoponasa ey Tauxoren (B mr Ha 1 Ma) g 
cbocbopomuTHyecKkoe cuHTesupytoulee 1ei- 
NoNe melicTBue cTBHE mpespawenne 
r-1-d B Tpya- 
mpena- : HOrHApomus. i 
sate no 4,54. 10 4,54, ve ocdop (B %) B10) 1,54. gi | 
WHK. HHK. 3 HHK. HK. Ze MHK. HK. rJIHnKorena |é 
a . 
5 28 mie) {out q 
PBppr Oa PB pr aS HK. HHK. ) 
>o mo 
1 60 59 0) 71 75 0 0) 6 1,34 | 2,41 +1 ,07 i 
2 Tif 80 0) 100 98 0 0) O UE eyo PES: +1,05 |i 
3 120 125 0) 60 62 0 0 8 HAD) BP +1,2 "7 
4 SO onan 88 | 90 | 0 0 0 | 4,83 [2,551 -0Gmm 


Ta6muna OD 


Bausnve HarpeBanHA Ha aKTHBHOCTb CNUPTOBLIX 9KCTPaKTOB (yCJIOBHA OMbITa Te xe) 


O6osHayenua: @ —rauKoreH B mr Ha 1 MJ, 6 — HeopraHn4. docdhop B pr Ha 1 Ma 


Bpema uHkyOalun it 


eric es 04. 30 MuH. 60 mau. 120 Muu. 
MBIe 

9KCTPaKTbl a 

a 6 a 6 a 6 a 6 
B iil ( 

Ne 4 OFLOO roi 0,150 40 0,360 38 0,540 45 
Ne 4 
(aarp.) | 0,120 pe 0,122 oy 0,125 ae 0,110 = 
M2 | 0,195 | 45 0,200 50 0,270 40 0,360 | 47 | 
Ne 2 

(narp.) | 0,180 ing 0,175 = 0,200 a 0,190 ae 


9KCTpakTa C IIIOKO30H B HEM IIPOMCXOZUT yBeIMYeHve KONMUeCTBa rAuKoreHa; 
B TO BpeMs Kak OCsIe HarpeBaHHA STO JeHCTBUe 9KCTPakTa COBEPIIeHHO He OCOHAl 
pykupaetch. Ypenmuvenve KONHYECTBA NoWMCaxapuya mpoucxoyntT c pasHoy|| 
MHTe€HCHBHOCTbWO Yepes pasJIMGHble IPOMeKYTKH BpeMeHH (Taba. 3). MakcumauiBbil 
Hoe eHicTBHe HaOm1OfaeTca Yepes | uac, a 3aTeM OHO OCNaGuAeTCA. Tapannemby 
Hoe HCCJIeqOBanue HeopranvyecKoro dociopa, KoTOpoe He H3MeHAsIOCh 3a Te K 
IPOMEKYTKH BPEMCHH, ABJIAJOCb KOHTpOJIeM Ha OTCyTCTBHE (ocdopouasHord 
eHCTBHA W3yUaeMbIX SKCTPaKTOB. 

OOdpasopaHue riuKoreHa B SKCTpakTaX MeveHH He CBA38aHO Cc H3MeHeHHeMy 
colepxKaHHA B HAX PeYUMPYIOWMX choc*PopHIX s*PuUpOB, KAaKOBbIMH SABJIAIOTIN 
CH IIPCHMyULeCTBeHHO Tekco3s0-MoHOocopHEIe acbuppi (?). U3 panHprx Tabs f 
4 BUHO, 4TO 3TH SKCTPaKTbI COJEPpAAT JOBOMbHO OOJIbUIMe KONMUeECTBA yKa} 
SaHHbIX COCAHHEHHH, OHaKO COjlepxaHve HX CyWIeCTBeHHO He H3MeHHeTes}, 
(KaK HM Heoprannyeckoro dociopa) pH yBemMueHuH KOMMUeCTBa rauKoreHal) 
OTH JaHHbIe Take yKa3bIBalOT Ha TO, YTO MeXaHH3M CMHHTe3a rauKOreHa Hel 
CBA38aH C JelCTBHeM FrekcoKHHasbl-cociopoasbl. 

Takum o6pasom, Ha OCHOBaHMH OMbITOB KaK CO Cpe3aMu, Tak uC 9KCTpak«]| 
TaMH NeveHH MO%KHO CjlelaTb BbIBOX O TOM, YTO B NeveHH peBpalllenuel| 
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Ta6Omauna 4 


CuuTes rimkorea MH coxepmKaHHe (PocpopHbIx supoB B SKCTpakTaX neyeHH 
(yCJIOBHA OMbITa Te xe) « 


Penyuupyromue cdoccdopunie 
acpupbl 
(8 mr B 1 Ma) 


Heo Hit 
emg Ae: Tauxoren (8 mr B 4 ma) 


L NoNe 
HIEITOB BpeMa HHKYOauMH 
0 mun. 30 mun. | 6 0 muH. 0 muH. 30 mun. | 60 mun. 0 mun. 30 M. | 60 mM. 
4 0,435 | 0,460] 0,490] 60 65 70 0,4 0,195 | 0,340 
2 0,580 0,589 0,590 50 58 o9 0, 135 0,180 0,470 
3 0,620} 0,600] 0,610] 77 78 72 0,215 | 0,410 | 0,485 
4 0,675 0,660 0,670 47 50 il O05 0,270 Orato 


JHOKO3bI B [JIMKOreH IIpOHCXOAUT He TOJbKO Yepes reKcoKHHa3y, (pocdorsio- 
OMyTa3y HM (poctbopoa3y, HO H ApyrHM IlyTeM, Me€XaHH3M KOTOporo HaM 
10Ka HeEH3BeCTeH H ABJIAETCA MpeAMeTOM HallHX JaJIbHeHWIMX HccJIeqoBaHHH. 


Ilocrymusio 
22 VII 1955 


IMTHPOBAHHAH JIMTEPATYPA 


Tek eno lid) wap... Js Biol, Chem. 204,533 (1953).) 2 Hy Tl, Mem ko B aCe: 
eBpep uu, IIpaxrakymM no 6voxumuu 2*HBOTHBIX, 1950, crp. 170. °P. M. Bexuna, 
A. H. herp o B a, Buoxumua, 20, Ne4 (1955). ‘Hy TL JIucospckaa, buoxumua, 20. 
25 (1955).  ®G:; H. Mud ge ugp. J. Biol. Chem., 210, 965 (1954). 
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| Hoxaagn Akxanemun nayrk CCCP 
1956. Tom 111, Ne 5 


E. JI. POSEH®EJIb/ u HW. C. JYKOMCKASA 


O BO3MO)KHOCTH CYMMECTBOBAHHSA B MNEYEHH. 
OTJM4HOrO OT FUIMKOrEHA 


(ITpedcmaeaeno axademuxom A. H. Onapunoim 25 VIT 1956) 


NOJIUCAXAPHJIA, 


Hamu 6510 10Ka3aHo, 
3H3uM, 


Ta6Omunma 1 


COpaxHBaeMOCTb KHCMOTHOrO THApoMMsaTa 
»BOAHOTO* NomHcaxapHya 


(peqyKUHA B MHJJIMrpaMMax TJIOKOSbI 
Ha 1 Ma) 


Bpema nuKy Oana 


Sure 24 ac. 


KouTpoub (1poxxH)| O 0 0 


Tugpomu3at moum- 


caxapuya Dela Ane 0 


IIpumeuauue. Oxono 20 mr no- 
sucaxapuya + 1 Ma 5%-% H.SOa; rugzpo- 
uu3 pw 100° 2,0 4. Heirpamu3sanua Ha- 
cblleHHbIM Ba(OH)s. O6bem wexntpudy- 
raTa JOBox,uTCcA 20 3 Ma. KontTpoub: 3 Ma 
BozbI+1 ma doch. 6yd@. (pH 5,5)-+100 mr 


npokxerH, Onbit: 3 Ma. rH~pomsatra + 
+1 ma doch. Oyd. (pH 5,5)+4+ 100 mr 
pow «Ker. 


KpaTHbIM TlepeocaxkjleHHeM CNMPTOM HM 3aTeM BbICYIIMBaIMCb B BaKYYM-9KCH-41 
KaTope Haj XJIOPUCTHIM KasIbuneM. Ilomyyenuble BelllecTBa («BOA HbII» HW «meno4u- | 
HOM» TpelaparTbl) XOpOWIO pacTBOpPAJIHCb B BOJe, He cOfeprxasH asota. Boyuniiil| 


YTO B Ppa3JIMYHbIX 2KMBOTHIX TKaHAX HMeeTCH 
paciieniaiomuH 1,6-cBi3H B JeKcTpaHe c OOpa3s0BaHHeM JIIOKO3bI 
STOT 9H3MM ObI HasBaH HaMu eKcTpaH-1,6-raoKo3vya30n (1,7). Jkexcrpani 
PyOKO3Ha3a OTIMGAeTCAH OT BC€X PaHee H3BECTHbIX SH3HMOB, pacHIeNJIAIOUIM 
1,6-cBa3M B rviMKoreHe HM NpOAyKTax eFo paciiajla, H MMeeT, TO-BHAMMOMy, Ca 
MOCTOATeIbHOe 3HaveHHe. LiJupokoe pacnpocTpaHeHHe STOrO 9H3HMa B 2KHBOT| 
HbIX TKAHAX YKA3bIBaJIO HA BOSMOXKHOCTb CyLCCTBOBAHHA B XHBOTHOM OpraHH34 


BHOXHMH} 


Me TlOMCaxapHyoB THNa JekcTpaHa. 

Hamu ObiiH TosyyeHbI mpelapath 
NOJMCaXapHAOB, OTIMYAIONIMecA NO CBO} 
MM CBOHCTBaM OT IJIHKOreHa. : 

IIpenapaTbl nowyyalucb H3 neveHy® 
«BOJHBIM> H «HIeIOUHbIM> MeTOaMH. 
TlepBoM CJlyyae MeveHb pasmenbuasack: 
WM NoyBeprasacb NowyyacoBoMy KHMAy 
YeHHIO C paBHbIM MO BeCy KOJIHYeECTBOM 
Bogbl. lonysenHpi nocme nentpudyrvi 
POBaHMA SKCTPaKT OCTABIIAJICA C PacTBO?, 
POM CJOHbI Ha |—2 cyToK B TepMocTaTe 
Mocse Yero OeIKH OCAKAaICh TPUXJOp | 
ykcycHoH KHCHOTOH HM yylanasmNucb,) 
a pacTBOp NMoyBepraica MTeEbHOMY| 
WMalusy Ala yaleHua MposyKToB pac- 
WenJieHHA TIMKOreHa aMHwa30n. 

Bo BropoM culy4ae TeyeHb nmoBep- 
Talacb THApomusy c nomompb0 40% -ro} 
KOH. TuyponusatT nelirpanusopasca, 
NoyBepraJica JMasH3y,Nocse Yero 43 Hero 
ONMCaHHbIM BBbIlWe CHOCObOOoM yflamAauca 
rIMKOreH HM MpOMyKTbI ero pacnajla. 
K (uannszatam wmpvOaBaasca cnupt.| 
IlomyyeHuble Ocalku OUNMaCb MHOFO-4 


pacTBOp UX JaBaJl MHTEHCHBHOG OKpaliMBaHHve C AHTPOHOBbIM PeaKTHBOM, HO)}} 


He JlaBasl MOWHOM peakuuu. 


TlonHbiit KUCIOTHBIA ruypomms 5%-H comaHol uu cepHol KucnoToh npu- | 
BOM K pactlensenuio nosmMcaxapufa Ha 96—100% c o6pas0BaHHeM IIOKOSbI. 
Tiokosa eHTHpHUMpOBalach XpoMaTorpaduyecku uM MO cOpaxkuBaeMocTu 
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omkxamu (Schizosaccharomyces Pombe Lindner*. COpaxkuBaeMocTh rufpo- 
i3aTa MBI ONpefeNAIN NO yObWIH peyKUMA HW XpoMaTorpacbHyecKHM MeTOJIOM. 


aK BHJIHO M3 JaHHbIX Ta6l. | u U3 
ic. 1, uepes 24 vaca naOmoqanocb 
IHOe COpaxKHBaHHe TVIOKOSbI. 

IIpH HenomHOM KuCMOTHOM ruApomu- 
 TOHcaxapufos B 0,5 x HCl ua xpo- 


AOE 2B 


PacilenIAeMocTb pa3vIH4HBIXx NlOIHCax apH- 
OB MpellapaToM AeKCTpaArsOKOSHAa3sbl 
Oblubelt CeneseHKH 


ATOrpaMMax HaOoalocb mpeobjasa- 
1€ U3OMAJIbTOSbI Hajl MasIbTO30H. B aua- ? 


THYHbIX ONbITAX C Mpenapatamu rsu- SS 
oreHOB HaOwlofasacb OOpaTHas KapTu- ee 
a. ITO CBHJETEIbCTBOBAIO O TOM, 4TO Mpetapar rege eae 
oMYeCTBO 1,6-rmtOKOSHAHbIX CBA3el B a A 
OJ YICHHBIX HAMM NoMcaxapujax 3Ha- pet laee. 
ATeIbHO Oobie, eM B pelaparax 
MMKOPeCHOB, Maxkpoyexc 6,88 | 2,06 | 30 
TlonyyenHuble mpenapaTbl mogpepra- _ ,lllenounoii* nomu- 
MCb JelicTBHIO JeKCTpaHruioKO3Ha3bl. caxapu 7,44 | 6,90) 93 
aK M1OKa3bIBaIOT JaHHble, NpHBeeHHBIC gaa Poe tet iceteen mere 
5 pul : 
TaOm. 2, «ulemouHOl» H «BOJHDIII» 
pellapaTbI paciwensisnuch jeKcTpan- Hipuacen ann cml nc onneeees 


WMOKO3Ha30 B 3HAUHTeIbHO OOVbIUel 
TelleHH, YEM 3TO HMeJO MeECTO JIA MIpe- 
japaTa «KJIMHMYeCKOrO» JeKcTpaHa — 
Aaxpojlekca. 

IlonyueHuble penapatbl oTAMGAHCb 
MOCO6HOCTbIO B He3HauHTeIbHOH cTe- 
@HH pacillelIATbCH CIOHHOM a«-aMusazs0lH. OHako pactilenmuaeMOCTb UX 
MHIa30H Oba BO MHOFO pa3 MeHbille pacUIelJIAeMOCTH TIMKOPeHOB B TeX 
<e YCJIOBHAX OMbita (puc. 2). 

Takum o6pa30M, B NeveHH KpOJIMKOB B Bue MpHMecH K TyMKOreHaM (IIpH- 
fepHO OKONO 4—5%) OGHapyKHBaeTCA NOMMMOKOSHA, OTIMYAIOWLMUCA OT TIH- 
coreHa 3HAaYHTeJIbHO Ooslee BbICOKHM CosepxKanvem 1,6-rmiOKO3HAHbIX CBAseM 
i, MI0-BHJMMOMY, HHbIM CTpoeHvemM. 


emecb: okoIO 18 mr nomucaxapuya+1,0 ma 
0,2 4 ametaTH. Oyd. (pH 4,8) +4,5 ma 
nipenapata 9H3HMa. MukyOalua 48 4, 


* Tlo 2aHHbIM KHCJIOTHOrO rHuzpoms3a. 


1 2a 26 3a 36 4a 46 


Pue. 1 


Puc. 1. COpaxuBanue 2pox2KaMU rHponusata «BOLHOro» Momucaxapuna. J — cTanapT raio- 
KOSbI; 2a, 3a, 4a— ApouxKU (KOHTPO/Ib) COOTBETCTBEHHO JO HHKYOAaHH, Yepes 5 wu 48 yac.; 26, 
36, 46 — mpoxwxxu + rugzpomusat COOTBeETCTBeEHHO 0 HHKyOallHH, Yepes 5 uw 48 uac. 


Puc. 2. Pacmennsaemocrb cm0HHoii «-amuuia3oli raukoreHa (/) H «BogHoroy Momcaxapuza (2) 


Puc. 2 


MoxuHo 6pII0 ObI NpeANOMOKUTb, YTO UCCIeEMOBAHHbIe HAMM MOMCaxXapH]pl 
ABJIAIOTCA &-J[EKCTPHHAMH, OOpasoBaBIMMUCA MpH AeUCTBHM aMMJla3bl Ha TIH- 
KoreH Tleyvenu. M3pecruHo, OfHakO, ITO MCUEPIbIBAIOULHH AMHJIONU3 BeETBHCTHIX 


* OrpeTcTBeHHbIt IWTaMM jpoxoKelt Obl mMoyyeH U3 MUKpoOHOsIOrHH 


AH CCCP. 


HHCTHTYTa 
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MepH3allMM KOTOpbIX He MpepbiuaeT 8—9 (4). iloqo6nble omMrocaxapy 
B HallMX OMNbITaX. yanAiorcst JMaJ30M. J\iA Ooslee KPYNHbIX «-eKCTPHH 
He XapakTepHO ObiuIO Obl CTOJb 3HadHTebHOe mpeoOsaganve 1|,6-cBxa3el 
a IIPpOWeHTHOe Cofep2kaHve HX B MpellapaTaX MOrIO Obl ObITb Kpaline HesHay 
TeJIbHBIM. 

Bonpoc 0 npHpoje BbIeeHHbIX HaMH MOJIMCaXapuOB MOET ObITh OKOHY! 
TeJIbHO pellleH JIMINb Mocse BbITCHeHHA UX CTPyKTYypbl, YTO M ABJIAeTCA NpedM 
TOM HallHX JlaibHelwux UcceqOBaHuH. 


MOMHMCaXapHAOB IPHBOAUT K OOpas0BaHHio NOMCaxapHfoB, KOsPUuUMeHT TOW) 


Jla6op aropua dusnonoruueckoH XuMHH ‘ Ilocrynuso 
Axajemunu HayK CCCP 19 VII 1956 © 


UHTHPOBAHHAA JIMTEPATYPA 


1E. JI. Posengeapbg, A. HW. UWly6uua, A. A. Ky3Hevos, AH, 10 
115 (1955). 2? E. Jl. Poseugmeaba, HW. C. JI yxkomcxkaa, Buoxumua, 21, 3 (1956 
3M. Swanson, )J. Biol. Chem... 172, 805 (1948). * K. Myr back “eae am 
taedt, Arkiv Kemi., 7, 403 (1954). 
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BHOXHMHA 


Bb. WH. XAMKHHA 


COJEP)KAHHE WH OBMEHHBAEMOCTb OT)IEJIbHbIX 
®PAKUMA TJIMKOFEHA B TKAHH FOJIOBHOrO MO3rA 


(ITpedcmaeaeno axademukom A. B. Ilaaaaduxom 11 VIT 1956) 


Bonpoc 0 cosep#KaHHH H pOMH OTAeNbHBIX :paKuil rMKOreHa B TKAHAX 
MBOTHOrO OpraHH3Ma H3y4eH ellie HefocTaTOouHO. BosMoxKHOCTb OOpas0BaHHA 
PMIVICKCHBIX COe€MHEHHM TIMKoreHa C pa3JIHUHbIMH OeKaMH, JIMNOHaMH u 
MpaMu Obl MoKasana JIpx%usenkum u coTp. (1-8). E. Posendenpy (4,5) u3y- 
yla COeCJMHEHHA TIMKOreHa C OeJIKOM. 

Pa6otbl oTeyeCTBeHHbIX (°°) H 3apyOe2KHbIX HcecseqoBaTeveli (1-12) noxasann, 
10 HHTEHCHBHOCTb PIMKOFeHOJIM3a B MbILMeCUHOH HW NeYeHOUHOM TKAHAX 3aBHCHT 
)2 CTOJIbKO OT OOMero COfepAKAHUA PIMKOTeHAa, CKOJIBKO OT COJepKaHUA MerKO- 
| TPYAHOM3B/IeKaeMOro TJIMKOreHa, WIM, KaK 9TH *PpakUHH YacTO HasbIBaiorT, 
3000HOTO H CBA3aHHOTO TvIHKOreHa. 

IIpeqbiqyiluMv HaulHMH uccJleqoBaHHaMH (13-15) 6bWIH yCTaHOBJIeHbI H3Me- 
HHA B COJepxXaHHU STHX PpakUM IMKOreHa B TKAHH FOJIOBHOTO Mosra IpH 
‘A3IMUHbIX (PPYHKIMOHAJIbHbIX COCTOAHHAX. 

TakuM O6pa3oM, B HacTOALee BPeMA MOXKHO CUNTATb WOKa3aHHbIM CyIIeCTBO- 
ave B TKaHAX Kak CBOOOJHOTO IIMKOreHa, Tak H PuIHKOreHa, CBA3AHHOLPO C pas- 
MUHbIMM BelLeCTBaMH. OHaKO pOJlb KaxkKOH U3 ITHX CPOpPM rvIHKOreHa B OOMeHE 
eIeCTB eHI€ He BbIACHeHa: COOTBETCTBYIOMUIMe JIMTepaTypHble JaHHbIe OYeHb 
POTHBOPeUHBbI, YTO, NO-BHAHMOMY, CBA3aHO C IPpWMeHeHHeM HeJlOcTaTOUHO Co- 
€pIeHHbIX CIOCOOOB BbIJeeHHA rIMKOreHa H3 TKanel (ropauasd BOsa, KMCIOTA). 

Sto nobyAusIO Hac 3aHATECA HCCeELOBaHHeM XMMHYECKON MpPHpOsbl HU cosep- 
{aHHA OTJCJIbHbIX (bpakUMl rMKOreHa B TKaHM POJIOBHOTO Mosra, a TaKKe UX 
OJIM B OOMeHe BelilecTB. Mbl HayaH CBOIO paooTy Cc HcCeOBAaHWA Kak COjlep- 
<aHHdA B TOMOBHOM MO3ry OOMlero riMKOreHa, Tak H COepxKaHus CBOOOAHOrO 
quKoreHa VW riMKoreHa, CBA3aHHOrO C JIMMOKJaMM HM OeKaMH. 

TIoMOnbITHBIMH «2KMBOTHDIMH CJy2KHIH MOpcKve CBHHKH. TomoBHon Mo3sr 
€KaNHTHpOBaHHOTO XKMBOTHOFO ObICTPO H3B/leKaJICA M3 YepeMHOH KOpOOKH, 
aMOpa2xKUBaJICA B 2KHJIKOM BO3Ayxe HW usMesbuasca. IIpu onpefzetenuu oOmero 
OjlepKaHuA rivKOreHa M COfep2xKaHHA TIMKOTeHa, CBASAHHOTO C Oe/IKaMH, MBI 
[PHMeHAIH THApPOMH3 wWeOUbIO (30%-m KOH). Sarem rulHkoreH ocaxkyaJica 
muptom. IlomyyeHuble ocak TILaTeJIbHO IIPOMbIBaJIMCb 60%-mM u 75%-M 
HMpTOM, a 3aTeM J{Ba paza ropayeli CMecbIO XOpotopMa M MeTaHOJa HM, HaKO- 
ell, acupoM. BpicyileHHbIl ocaOK pacTBOpsJIM B Bole. f 

Koneunoe onpeseseHve riuKoreHa MpOBOAMMOCb HO WBeTHOM peakIHH ero 
-aHTpoHOM. IIpv cpaBHeHHH pesysbTaTOB OlpeevIeHHA PIMKOTeHa ABYMA MeTO- 
amu (c adTpoHom mio Moppucy (**) u c deppuuwannzoM 10 Xaregqopu — Menr- 
eHY) MbIl He OOHapyKHJIM 3aMeTHbIX pa3sJIMUHH. 

[nukoren, CBA3aHHblii c MUMONAaMH, ONpesemAM Cre AYIOULAM OOpas0M: 3aMo- 
OXKCHHAd TKalb POJOBHOFO Mosra 9KCTparupoBalach CIMPTOM Ha BOAAHOM OaHe 
100°) s resenve 10 Mux. OcafoK oTyeusnsca LeHTpudyrvpoBaHHemM HM Mocseso- 
aTeJIbHO JKCTparHpoBaJIcA [Ba pasa CMeCbIO CIIMpTa H apupa (3: 1) uw 3atem, 
pM HarpeBaHHH Cc OOpaTHbIM XOJIOAMJbHAKOM, 2 pasza B TeueHHe 60 MH. CMecbIO 


leraHona u xsopodopma (1: 1) u sdupom. 
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Bce opranwyeckve pacTBopuTeiu coOvpanucb M Mo_BepraiMcb OTTOHK' 
Tlonyyenubili ocayok ruspommsozam B 10%-m KOH. Tlocae 3-yacoBoro THApE 
ji3a Ha BoqAHOH Gane (100°) oxaxeHHble rHpOMsaTbI NepeHOCHJIMCh B ACIS 
TesbHYIO BOPOHKY Wf JIMNOWIbl USBJICKAJIMCb HECKOJbKO pas 10-KpaTHbIM O07 | 
emom cepHoro scpupa. Pymkoren, HaXOAIMHCA B BOAHOU BBITSXKKEe, BbIACIAT | 
joOaBsleHveM CIIMpTa. | 

KosuectTBo rivuKoreHa, CBASAHHOFO C JMMOWaMU, B cpefHeM paBHo 16 yi 
(cpeqHaA BeM4MHAa H3 7 ONbITOB), YTO CocTaBKAeT 23% OT OCOIero CofepkanHiy 
raukorena, papHoro 70 mr% (puc. 1). . 

Onpefenenue cpakiuu CBOOOAHOrO PIMKOreHa MbI MpOW3SBOMMIM NYTEM IK¢ 
TparnpOBaHHA BOOK OCaqKa, OCTalollerocH NocNe H3BeUeHHA 3 TKAHH TX 
JIOBHOrO MO3ra JIMMOMAOB OpranvyecKUMH pacTBOpHTeaMM. Bmecte c JIMMOI 

JlaMH TIpH BbIeykas3aHHOM cCroccOe M3BJevVeHHA Oprs 

0 HHYECKHMH PaCTBCPHTEAMH yflaiaeTCA TOKO3a H Mo 

dbopHple ssbupbi rekco3. Kak npaBuso, nocseqHve B KO 
TPCJIbHbIX CIbITaX He OOHAapyKHBaJHCb. 

TmkoreH B CBCOOJHOM CCCTOAHHH B TKaHH MoOsra Of 

40 HapyKuBaeTcaA B HEOONbIUOM KONHYecTBe — 13 mr% (€ 

puc. 1). Coyepxxanue ero npHMepHo coctaBiseT 18% 

o6mero KomMuecTBa riMKoreHa. Te Ke HEOOMbIUINe KOI 

ueCTBa CBCOOAHOrO PIHKOTeHa Mbl COHapyKHBaIH Ti 

£3 ompejeJeHHu ero B TKaHH TONOBHOTO MO3ra JpyrHM 

MeTOJaMH, O eM OyeT COCOMIEHO OTebHO. 

a OcHcBHaA Macca ruiMKOreHa B MO3ry cBxA3aHa 

7 6 4 @ + 6enxamu. Ha ero jont0 mpuxoyutcs 40 mr% usu ont 
Puc. 1. Cogepxanne yo 60% Bcero riHKoreHa. 

PpaKini  RAMKONGHA «B [nuKkoreH, CBA3aHHbIi c OemKaMu, omnpejemssca 
TKaHH FOJOBHOrTO MO3sra 
mopcKol cBHHKH © (8. -«OCTATKE MOcse SKCTParMpOBaHHA TKAHH MO3sra OpraHl 
mr %): a — oOuHa rav- UYECKHMH PaCTBOPUTeJIAMM UM BOJOH. 
KoreH, 6 — CBOOOsHbIIt B cBete 9THX HallluX JaHHbIX O 3HaUHTeJIbHOM Copy 
ies Rights aes *KaHHM B MOSry TIHKOreHa, CBA3aHHOTO GemKaMu, CTé 
cRaganupii c 6exkama HOBATCH MOHATHBIMH pe3yJIbTaTbl THCTOXHMHYeCKHX MCG 
cleqoBaHul Cato (!”); oH O6Hapy2xHJI B TKaHH MO3ra, Hall 
pagy C MCTHHHBIM rIMKOreHOM, JarolllHM OKpacky Cc HOJOM 
ele TIMKOreH, KOTOPbIH He laBasl Peak C HOJOM H KOTOPbIli OH HasBal 
mceByormukoreHoM. Hajlo nonaratTb, uTO mceBsorauKoreH CaTo aABAAeTCA KOM 
TJIEKCHBIM COeMHEHHeM TuIMKOreHa Cc OeKOM. | 

BpisicHeHve BOMpoca O TOM, C KaKMMH 6eKaMH CBA3aH TIMKOreH B TKaH! 
TOMOBHOTO MO3ra, ABMTCH Halle JasbHeiwmel 3aqaueii. 

C Weblo BIACHEHUA CUSHOMOrMYeCKON POMH BBIMeyKaSaHHBIX OT/eJbHBII 
(ppakUKHi PMIMKOreHa, Mbl IpeANPHHAJIM M3yYeHHe HHTeEHCHBHOCTH OOMeHHBae 
MOCTH STHX (pakUMH, HCHOIb3OBaB palMoakTHBHBI yraepoy. Ha BpicoKy1o HH 
TeHCHBHOCTh OOM€HHBAeMOCTH [VIMKOreHa B TKAHH YOJIOBHOrO MO3ra yKa3bl 
Bana M. [Ipoxoposa ('§). | 

C STO HeJIbIO MBI HCCHeAOBANM CKOPOCTH BKJIOVCHNA MeyeHOrO yrsmeposl 
B OTJleIbHbIe PpakUMH PMKOPeHa TOMOBHOTO MOsra MOce BBeJeCHHA 2KHBOTHBIII 
paWoakTHBHOH TVIOKO3bI. | 

PaqwoakTHBHax TIMKO3a, KOTOpy!oO MBI TlowyuanM dorocHHTesom, BBO, 


Jacb NOM KOKY W3 pacueta 2 wk Ha 100 r Beca »xMBOTHOrO. DKcnO3nuMA OBL} 
90 muH. | 


OoAubIH rmuKoreH. O6MenuBaemocTb ero 3HaUNTeNbBHO BbIWe, YeM rIMKoreHa 
CBASAHHOFO C JIMMOHaMH, H BO MHOrO pas Gove, YeM rMMKOreHa, CBA3aHHOr! 
c OeKaMH. Tak, B CpejHem, CKOpOCTh BHepeHuA pakMakTHBHOrO yruepoK 
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PIHKOreH JIA Bcero riHKOreHa paBHa 64 uMn/MHH, a AIA CBOOOAHOTO ryin- 
orena 711 umn/MuH; qa rauKorena, cBA3aHHOrO c WHNONaMN, 257 umn/Mun, 
Jit TUMKOreHa, CBA3aHHOrO Cc OeKOM, 49 umn/MHH. 2 

Takum 0Opa3s0M MpHMeHeHHe paWOaKkTHBHOli POKO3bI MO3BOJIMJIO BbIABHTb 
A3IMUHYIO CKOPOCTbh BKsNOveHHA C4 B OTJebHbIe (pakIMM ruuKOreHa, 4TO 
OBOPUT O HeOAUHAKOBOM PusHONOrMYeCKOl 3HayMMOCTH STUX PpaKUHit. 
TlonyuenHble HaMH JlaHHbIe O TOM, YTO HavOONbIUelt HHTCHCHBHOCTEIO O6Me- 
HBaeMOCTH OOuaaeT B FOOBHOM MO3ry CBOOOAHbIM TIMKOreH, FOBOPST B NOVIb- 
y 3aKJNOUCHHA, TO (PUsHOMOrMYeCKH HanOomee aKTHBHOHM ABAeTCA (pakunA 
3000HOro ruiMKoreHa. 


Vucturyt 6voxumMun Tocrynuso 
Axayemuu HayK YCCP II VII 1956 


UMTHPOBAHHAS JIMNTEPATYPA 


SONU OM aryeNcic Kit Mia G ry mibremies Biochem Zs17 248% Wl( 1932) Si tabi ys 
meki, O. Rafaloska, Biochem. Zs., 277, 427 (1935). SSta Pit ay Were kate 
ay mir, Biochem. Zs., 240, 98 (1931); 271, 174 (1934). * E. JI. Poseugeapba, Buo- 
mua, 13, 306 (1948). ® E. JI. Posengmenbgy,E. T. Wanmesekaa, Buoxumus, 
161 (1954.) © M. © TPyant,C. HW. Hospuxosa, Yxp. 6noxum. axypH., 12, 473 
938). *B. M. Koagaes, P. M: TenapmMau, Yep. 6uoxum. xypH., 16, 329 (1940). 
A. M. BpeurToypr, Pusuon. xypH. CCCP; 30, 613 (1941). ® A. M. Teu ku u,Buo- 
mse 155 1(1946)5 92° W. Bloom, G. Lewis, ~M. S chum-pert, T2sic hen, 
mpiol. Chem., 188, 631 (1951). * W. Bloom, G. Knowlton, Am. J. Physiol., 
mena (1953), 42 J. Russel, W.° Bloom, Am. J.” Physiol., 183, 345 (1955). 
ib. HW. Xatxuua, E. E.Touuaposa, Jl. A.MuxantaoBceKk aa; YEp. 6uoxunM., 
typu., 24, 39 (1952). 146. W. Xakwxuna, FE. E.Pouuaposa, Coops. Buoxumun 
epBHOl cucrembl, Kues, 1954, crp. 638. 1B. UW. Xatixkunua, E. E. Pouuap OB a, 
I. Nee aie Oe C Kaen, TAH (96. 347° (1954).— 2° De Momnrics, Science, 
D7, 254 (1948). 17 T. Sato, Ber. Ges. Physiol., 60, 453 (1931). 78M. HW. Mpoxo- 
0 Ba, COopH. Buoxumua HepBHOH cuctembl, Kues, 1954. crp. 87. 
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PEOJOVH 91 


T. B. ACTAXOBA 


K BOTIPOCY O CTPATHTPA®HYECKOM MOJIOKKEHHH 
CJIOEB C DORICRANITES 


(ITpedcmasaeno axademukom JI. B. Haauekunoim 25 VT 1956) 


| Pog Doricranites yo cux nop H3BecTeH TObKO 43 TpeX NYHKTOB — H3 HuDKHe- 
PpacoBylx oTMOxKeHUM ropp! Borgo B IIpukacnuu, xpedra Kaparay wa mony- 
setpope Manrbunsak u Tyapxpipa B Typkmenun. B paspesax roppt Borjo 
a Tyapxpipa Doricranites Berpeyaetca NpHMepHoO Ha paBHoM yjanennu (200— 
300 M) Of BHAHMOrO OCHOBaHHA paspesa HWKHero Tpuaca, Ha Manrpnuiake Ke OH 
MpHypoveH K CaMbIM HH3aM ero. 

Borpoc 0 BospacTHOM MowioxKeHHH coeB Doricranites 3anuMaw MHOTHX Hucce- 
|MoBaTeJeli, HayHHad C KOHUa 19 B. BnepBble NameonTomormyuecKkoe OOOCHOBaHHe 
fBo3pacTa JOpHKpaHHTOBbIX cloeB ropbl Borgo 6piio Jano E. Moiicucopuyem 
(°), KOTOpbI Ha OCHOBaHHH HaxojoK Tirolites cassianus Qu. cpequ 6oryoan- 
ekux Balatonites (BnoculeqcTBHH BbIeneHHEIX Xaiiarom (Hyatt) B Hopbili pon, 
Ha3Bpanubli uM Doricranites) orHec COOTBeTCTBYIOILHe OTOKEHUA K KaMMMJIb- 
}CKMM CJIOSM, T. e. K BepXam cKHdeKOro apyca. Crparurpadpuyeckoe 3aKmio4enHe 
'E. Moficucopnya 0 BospacTe OaslaTOHHTOBbIX, UHTali JOPUKPaHHTOBBIX, CJIOEB 
|fouroe BpeMA He BbISbIBaIO COMHEHHH HWW BO3paxKeHuH. 

B 1931 r. VW. A. Ecspemos (?) Bneppble BbICTYNHJI IpOTHB STO TOUKH 3peHusA 
-E. Moiicucopnya 4 npesioxHsI 3HaYHTebHO NOHH3MTb BOspacT JOpHKpaHH- 
‘TOBbIX CJIO€B, OCHOBbIBaHCb Ha HaXxOfKaX Ha rope borjo copmectuoc Doric- 
Tanites uepena Capitosaurus. 

CnycTa HecKoubkKo sleT, B 1936 r., B pesyibTaTe H3yYeHHA HH KHeETpHaco- 
‘Boro paspe3a xp. Kapatayyuk Ha Maurpiusake c oOumbHOM dbayHOH WepaTu- 
tos, M. B. Baspyuac (1) Bbicka3aq Ty %e TOUKY 3peHHA Ha BospacT OpH- 
-KPaHHTOBbIX CloeB, uTO HM. A. Eqpemos, Oasupysicb, BO-lepBbIX, HaOYCHb IIPUMH- 
-THBHOM XapakTepe jlOlacTHOH MHuM Doricranites Mu, BO-BTOpbIX, Ha CaMOM 
HH3KOM TOJIOXKeHHH COeB C HHM B pa3spese MaHYbIlliaKcKOro TpHnaca, B wacT- 
HOCTH Ha MOsIO*KeHHM UX HIKE c0eB c Xenodiscus u Ophiceras. Ha ocHopannu 
9Tux JanHpx M. B. Baspynac ipupaBHsAd JOPHKpaHHToOBble COW K OTOLepaco- 

BbIM CJIOAM HHUUCKOrO MpousiA HW CQMHCTBCHHBIM MeCTOM HX B CTpaTHrpadu- 
—yeCKOH KOJIOHKe CUHTA CaMble HH3bI HH2KHETO TPHaCa, T. €. HH3SbI CeHCCKAX CJIO- 
eB cKHd@cKoro spyca. 

B 1939 r. A. H. Masaposuy (4) Bbicka3an nporuBonosoxKuyr M. B. Baspy- 
Hacy TOUKY 3peHuA O BO3pacTe JOPUKpaHUTOBbIX COEB M BePpHYJICA kK NoMoKe- 
uuam E. Moticucopnua. AHanu3supyA MHOPOUNCJIeHHble (akTbl, NPOTHBOpeda- 
WlWe OTHECeEHHIO JOPHKPaHHTOBLIX CO0eB ropbl Borgo kK caMoMy Ha¥aJy Tpuaca, 
A. H. Masapopuy mpuxofuT Kk BBIBOAY O Coulee MOJIOJOM UX BOspacTe, HexKeH 
HM3bI HWKHETO TpHaca M OTHOCHT HX K Cpe{HM 30HAaM ETO, T. e. K BepXaM CeHC- 
CKHX HIM HH3aM KaMIMHJIbCKHX COeB, CONOCTaBIAA HX C MHKOWeEpacoBon WIN 
mcepglocareulepacopoli 30HamMH Vugun. CuHxpoHv3upoBaTb JOpHKpaHHTOBble 
enon Maurpiusaka u roppl Borgo, no mHenuio A. H. Masaposuua, He cJleqyet 
Ha OCHOBaHHH UX pa3sJIMYHOrO *bayHHCTMYeCKOrO COfepKaHHA (OMHOe OTCYT- 
cTBHe, KaK TOra ObWIO H3BeCTHO, IpecTaBuTese poya Tirolites u nenennnoy 
B coax c Doricranites Ha ManrpuunaKke). Takum oOpasom, pox Doricranites, 
no A. H. Masaposuty, He ABJIA€TCA 30HAJIbHBIM, a NOABMBLIMCb B Haale HUXK- 
Hero Tpvaca (Kak Ha ManrpiusiaKe), OH NpOfOuKaeT CYUICCTBOBAaTb HM B CpeHUX 
30Hax ero (Kak Ha Borgo), T. €. eo BepTHKaJIbHOe pacmipoctpaneHue KoNeOseTCH 
B OOJIbUIMX ipefesaxX, OXBATbIBaA BCIO NepBy!O MOJOBHHY HWKHeTO TpHaca. 

B nocseqHee BpeMa Takoro X%Ke B3riAfa Ha BOSpacT JOPUKPaHUTOBbIX C/0CB 
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mpugzep»xusatorca JI. J]. Kumapucosa u B. C. Kyp6arTos (°) Ha OCHOBaHHH 43 
ueHHA HWKHeETpHacoBoro paspesa Tyapkbipa HM ero dayHbl U3 NOPUKpaHMTOBblh 
CJIOeB. \ 

Kak Mbl BHM, OTHOCHTeJbHO BOspacTa AOPHKPaHHTOBHIX CJIOCB cylle) 
CTBYIOT [Be TOUKH 3PeHHA: COriacHO OHOM CUMTaeTCA, YTO NOPHKPaHHTOBbly 
COW ABJIAIOTCA CaMbIMM HH3aMH HWKHeErO TpHaca, T. €. OCHOBAHHEM CEHCCKU 
cnoeB M CONmocTaBssioTca c OTOMepacoBbiMu closmu Muyquu; cormacHo (pyro) 
JIOPUKPaHUTOBbIe COM OTHOCATCA K CpeHeM 30HAM HMKHEeTO TpHaca, T. e. | 
BepXaM CeliCCKUX WH HH3aM KaMMMJIbCKUX COCB WH CHHXPOHUMSHPYIOTCA C SOHO] 
Meekoceras usa Pseudosageceras Muguu. 

Hauim jauupre o reonoruu xp. Kapatray na Maunrpllimake JaioT OCHOBaHHG 
WA yTOUHeEHHA CTpaTHrpadwyeckoro NOOAReHHA NOPHKPAaHHTOBbIX CJOEB. Hd 
Maurpiunaxe pow Doricranites BcrpeyaeTca B OCHOBaHHM WepaTHTOBOH CBHTE} 
HWKHeTO TpHaca, KOTOpad TpaHcrpeccHBHO JIOAMTCA Ha BHIMHEBO-KpacHyKHil 
CaHeBy!O TOMY C OTJCbHBIMH TlacTaMw KpyNHoOsepHucTOrO nec 
M'KpacHOro rpaBHiiHoro KOHTJIOMepaTa, 3aBepllalouly!0 NOJIHaNMHCKy!O CBUTY) 
yCIOBHO OTHOCHMYy!O K BepXHel MepMu. 

Kak paBysio, JOPHKpaHuTbl BCTpeyaloTcA B TONE MOWLHOCTHIO B CpeHeN| 
55—70 M, TipHueM Bcerja OHH HaYHHAaIOTCA C CaMbIX HHKHAX TOPH3OHTOB, MphA 
MepHo c 10 M of OcHOBaHUA paspesa. JlopuKpaHHTOBad Mauka, MpekpacHoO BBiIl 
JepxKuBadcb NO MpocTupaHHio BOb KOHTakTa C OTJIOMKCHHAMH TEPMH, Mpls 
aeT STOMY TOPH3OHTY 3HaveHHe MapKUpyrollero. 

Tlogetunarotca cmon c Doricranites KOHTIOMepaTOBO-H3BeCTHAKOBO-CJlaH 
eso NayKOl MOUIHOCTHIO B cpeqHem 6—10 M, aBusatollelica OasabHO. Onaé 
CJOKeHA TEMHO-3eJICHBIMH M€CUaHHCTbIMH CIaHWaMH C HeCKOJIbBKHMH H3BeCTHAY} 
KOBbIMH T1pocsloWKaMH, He COJepKallluMH *ayHbl, UW IBYMA-TpeMA JIMH3OBM]HbIMEE 
MpOCAOAMM MeIKOTaNeYHOrO, THMa PpaBAA, KOHTOMepaTa U3 XOPOMO OKAaTAaHy 
HOM TaibKH TIP€MMyUIeCTBeHHO KpaCHOLUBeTHBIX NOpoOy nosweKallei NOMHanWA+ 
CKOM CBHTbI HW B MCHbIUeM KOJIMYeCTBE H3 MOPO BKIOUAIOWIMX ee, HMCA TPH ITOMy 
3eJICHbIM WeMeHT. KporolluMH TOpH30HTaMH JOPHKPaHHTOBbIX CJICEB ABJIAIOTCH 
csou c Meekoceras u Pseudosageceras, HMerollive BaxkKHOe 3HaUeHHe IA mocTpoe-\} 
HMA CX€M MapaJeM3alH paspe30B HHXKHETPHACOBbIX OTJIOXKeHHU, NMOCKOJIbKY) 
9TH YHCTO NemaruyeckHe POpMbI, NPvypOWeHHBIe JIMWb K OAHOH BOspacTHOH| 
30He, HMeIOT MHpOBOe TOPH30HTaIbHOe pacmpocTpaHeHue. 1 

lopusout c Doricranites Ha Maurpiisake He ABJIA€TCA, KAK CUMTAIH paHee, || 
YMCTO JOpHKpaHuToOBbIM. B HeM, NOMMMO pa3uIMUHbIX BuOB Doricranites, Haii-} 
JeHbl npefcraBuTeiu pola Tirolites, cpequ KoTopprx TunuuHbi Tirolites cas-}} 
Sianus Qu., HOBble BYybI poya Oleneskites, a TakxKe OOvbHaA cbayna Mese-} 
WHO, UpelcraBsenHad 3fecb 13 Buyamu: Anodontophora fassaensis Wissm., | 
Andontophora canalensis Cat, Pseudomonotis inaequicostata Ben., Pseudo- 
monotis decidens Bitt., Pseudomonotis tridentina Bitt., Pseudomonotis mul- | 
tiformis Bitt. Pecten alberti Goldf., Pecten minimus Kipar., Myophoria cur-| 
virostris Schl., Gervillia exporrecta Leps., Posidonia wengensis Coss., Avicula 
ussurica Kipar., Gervillia mytiloides Schloth. ®aynuctuyeckoe cofepxKanue 
AOPUKpaHuTOBbIX CoOeB Ha Manrpliismake He MO3BOHeT CUMTATb HX aHasOrOM 
cnoesB Otoceras — Ophiceras unyuiickoro npoduia. B nomb3sy noxo6uoro 
paspelleHHA STOTO BOMpoca CBUJeTeENLCTBYeT HM TOT (baKT, YTO IpescTaBuTenH 
BbIMeHASBAaHHBIX POoB, T. e. Otoceras u Ophicerras, a taxxe Xenodiscus 
Ha Manrpiiiake nojHoctpio oTcytcrsywr. [TIpopeputs dbayHucruyeckue JaHHpie 
M. B. Baspyuaca ornocnterbHo Hanwuns stux cbopM Ha MaursiumaKe ne mpey- 
CTAaBJIA€TCA BOSMOXKHBIM, TaK KaK HH W30OpaxKeHHA, HH ONNCAHNA cOOpaHHol 
MM @ayHbl B CBOHX paOoTax OH He JaeT. 

OjHuM 43 KpuTepHeB, cormacHo KoTOpomy M. B. Baspyuac Obit cKIOHeH 
otuectu Doricranites kK crpaTurpadwueckH caMbiM HH3KHM mIpescraBuTenaM 
HWKHETPHaCOBOH (payHbl, OH, KaK yXKe CKasaHO, CUTAN mpocToe cTpoeHHe ero 
NOMAaCTHOK JMHUM. OHakO, 10 COBPeMeHHBIM NpescTaBeHUAM, WONAacTHAad AMHHA 
B OTPbIBE OT OCTAJIbHbIX XAPAKTEPHBIX YePT PaKOBMHbI HE MOXKET CJLYRKUTb OCHO- 
BO Jt NOMOONBIX Cy*KeHMi, TaK %Ke KaK M JVM BbIeeHuA HOBOTO Bua. Ee 
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PIEAYeT PaCCMaTPHBaTb JIMINb B KOMIIVIeKCe CO BCeMU JPyrHMH BHeINHAMH 
(PHSHAKaMH paKOBHMHbI: OOWel opMoli, nonepeyHbIM ceyeHHemM OOopoTos, 
;KybuTypon ut. A. Ha nam Baraay, monacrnad wuuua Doricranites ne apaser- 
fA COBCPINCHHO MPHMUTHBHOH MONaAcTHOH MHHeL TOHMATHTOBOrO THIIAa, NOCKONb- 
Ky Ha e€ JonacTAX OYEHb YaCTO MOXHO HaOsMOJaTb XOPOWIO saMeTHYIO 3y6ya- 
POCTb, NTO ABJIACTCH ONHHM W3 OCHOBHBIX IPH3HAKOB OTHeEceHHA pojla Dori- 
Hranites k weparuram. Jlonacrnas suunsa Doricranites ouenb 6O1H3Ka TO CTPOeHHIO 
(< AOMACTHBIM JIMHHAM HEKOTOPbIX POOB epaTHTQB, KOTOpble XapaKTepHsylor 
epxXHHe HW cpeHHe YaCTH HWKHETpHacoBorO paspesa. 

Bospact OpukpaHuToRbIX coeB Ha Manrsnuake onpeyessercs cpeqHuMH 
SOHAMM HWAKHETO TpHaca, NOCKONbKY B UX 70-MeTpoBOli TOME ObIIH HalieHbI 
Mirolites, c6pmHo XapaKTepusytoule B Espone BepXuiow vacTb HWKHerO Tpuaca 
HIM CpeHIolO WaCTb ero, Kak B TumMope, AuGaHuu vu Ha rope Boryo, vu HOBBIe 
sufbI pola Oleneskites, TakxKe ykasbiBalollive Ha BepXHHe 30HbI HW>KHero 
paca. Oro NoATBepxaetTcs U shayHOl NepeyHCeHHbIX BbIMe AByCTROpUATHIX 
}3 WOpukpanuroppix coep Manrpilimaka, KoTOpasd TakxKe CBOLCTBeHHa OTHIOJb 
‘© HH3KHM TOPH30HTaM HHKHEerO TpHaca, a CKOpee BCerO yKasbIBaeT Ha cpejl- 
We TOPH30HTbI ero. 

Cnou c Doricranites Maurpiuiiaka 0 cBoemy (payHucTH4ecKomy cocTaBy 
YeHb OM3KH K OorquHcKOl cBuTe ropbl Borgo, rae cpeyu dayne Doricranites 
ibIIH BCTpeyenb! Tirolites H aHamorHuHad MaHrblUiaKkcKOl dbayHa nesenHMoL. 
XOfHaA ayHa WepaTHTOB HM HeeUMMO CBASbIBAeT TaK2Ke JOpUKpPaHnUTOBbIe 
pou Manrpnuiaka u Tyapxkpipa. Ilockombky BospacT JOPHKpaHUTOBbIX CJl0eB 
Horqo u Tyapxpipa ycraHopsen Goslee WIM MeHee ompeyeseHHO Kak BepXHe- 
‘eHCCKHH, TO, MpOH3BOAA MaJeOHTOMOrO-cTpaTurpaduyeckoe comocTaBuleHve 
WKHETpHacoBblx paspe3oB Borgo, Tyapxpipa uw Maurpiuaiaka, Mbl 1pHxo,um 
IIATb-TaKH K 2aKJIOYeHHIO O GosIee MOJIOAOM BO3pacTe JOPHKPAaHUTOBbIX COeB 
Manrbllliaka, He2KeJIM.cCaMOe OCHOBaHHe TpHaca. 

Takum 06pa30M, HHKak HeJIb3A NPH3HATb AOpHKpaunTosple con Manrpliuaka 
SAMbIMH HHYKHHMH FOPH30HTaMH CeHCCKHX COeB H COMOCTABJIATb HX C OTOL Ee- 
)acoBol 30HOH Muguu. Hao6opot, Ha OCHOBaHHH KOMIMJIeKCa BbIIIeH3JIOXKCHHBIX 
{aHHbIX MOXKHO HaCTaHBaTb Ha CHHXPOHH3alHH UX co cmoamH Meekoceras HH- 
(uiicKoro mpodusia, T. €. C BEPXHEH YaCcTbIO CeHCCKHX CjIOeB CKH@cKorO Apyca. 
JmeOBaTesIbHO, po Doricranites orpanHwunBaeTcH B CBOeCM BepTHKaJIbHOM 
JaCipocTpaHeHHH MHUIb OJHHM CTpaTHrpapvuecKHM YTOPH30HTOM, KOTOpPbIM 
ja Borgo, Manrpuusake nu Tyapkpipe sABJaeTCA JIOPHKPpaHHTOBbI TOPH3OHT, 
STHOCHMbIMN K CepeyMHe HW2KHerO TpHaca, T. e€. K BepXHeH YacTH celiccKUX 
s0eB eFo. 

_ TIpuuumas Bo BHUMaHHe, YTO JOpHKpaHuToBble con Ha Manrplilimake Xapak- 
Pepusyl0oT CpeHMe 3OHbI HMKHErO TpHaca HM CUHTaxH, YTO NOAcTHMAIOUad UX 
KpacHOMBeTHAd JOJIHANMHCKad CBHTAa ABJAeTCH BePXHEMePMCKOU, MbI MIPpHXO- 
IMM K 3aKOUeHHIO O CYIeCTBOBAHHH B JaHHOM palione Ha rpaHuile TpHaca 
4 TIepMM TMepepbiBa Oca KCHAKOMJIeHMA, KOTOPbIH OXBaTHJI CaMOe HayaJIO HYK- 
ero TpHaca BMOTh JO ero Cpefh Hol, KOra Mpuilesuan ciola TpancrpeccuA 
GycOBNa COpasoBaH de H3BeCTHAKOB C (PayHOH WepaTHTOB H BMepBy!O OYVepe|{b 
jopukpau iTos. O HaMuHH 3feCcb MepepbiBa MexK ly TpHacoM HM TepMbiO CBu]e- 
PeIbCTBYIOT TaKxKe, 10 HallieMy MH H 110, KOHTOMepaTbl JOJIHANMHCKOM CBHTBI 
P) u OasanmpHaa mauKa wepaTuToBon (T). CKopee Bcero, MMeBIIMi MecTO Ha 
Manrbiniake MepepbiB OCa_KOHAKONA HHA CBASAH C MdavIbI|KOM oOporenuue- 
Kol cagoli repUMHCKOH CKMagquaTOCTH, HHTeHCHBHO MpomBNeHHOM Ha Ypaue, 
SyecKoli umatTpopme Hu Kaskase. Tocrynuae 
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Jloxaagn Axagemun nayk CCCP 
1956. Tom 111, NM 5 


‘ 


A. Bb. BACTEJIM YC 


CXEMA PAHMOHHPOBAHHS COBPEMEHHDbIX OTJIO)KEHMM 
BOCTOUHOFO KABKA3A HM CEBEPHOFO TIPHKACIINA 
no HX MHHEPAJIOFHYECKOMY COCTABY 


(ITpedcmaeaeno axademuxom JI. B. Haauskunoim 23 VI 1956) 


1. Ilenp1o HacToslleH cTaTbu ABIAeTCA COCTaBJIeHHe CXeMbI paiOHHpoBaHu 
10 MHHepasioruyecKOMy COCTaBy COBPeMeHHbIX, B OCHOBHOM AJIJIIOBHaJIbHbIXx) 
OTMO%KeHHH Ha TeppuTOpHu oT BepxoBbeB p. Kypbl 20 HH30BbxA p. Ypama. 
Marepva uid cTaTbu ccOpaH B nepnog c 1948 mo 1954 r. B MapuipyrTax) 
COBePUICHHbIX MapaJieIbHO C APyrHMu reoslorHyecKUMHM paodoTaMH. 
2. Visyyanucb mpcOsl MecKOB H aJIeBPHTOB, B3ATbIe M3 COBPeCMeCHHbIX OTJIC 
*KeHHi. [Ip 621 Opanucb B pevHbIX JOMMHAX, NpeHMYUIeECTBeEHHO B BepXHeli 4a 
CTH oTmesieH vu koc. B cayyae OTCYTCTBHA TaKOBbIX OTOOP IpOus3BOAMJICA Hil 
Gepery, y ype3a Bogbl. IIpcOnl NpoMbiBaIHcb MOCeqOBaTeJIbHO TPH pasa, TOcd|l 
yero Cepbii WJIHX pa3qelasicd B OpomodopMe H H3y4aJicA OObIYHDIMH IWWIHXO 
BbIMH MeTOJaMH. 
IIpu coctapmeHuw CXeMbl paHOHHpOBaHHA TpaHHbl MexK]y NpOBHHILHAMIll 
IpOBOANMNCh NyTeM HHTepNOIAWHH Mexy TOUKaMH ONpoOOoBaHHA; cHenupuke 
rugporpaduyeckoh ceTH M reoworvyuecKoro CTpOeHHA He YYHTbIBaach. Taku) 
o6pa30m, H3slaraeMble pe3yJIbTaTbI HOCAT CXeMaTHYeCKHH XapakTep. 
3. J[purasich c ceBepa Ha 10F, MOXKHO BBIJeIUTb cueyoulue MpOBHHILUlh 
B COCTaBe COBPe€MeHHbIX OTJIOKeHHH. 
1. CepepHad HJIbMeHUTOBAA MpPpOBHHIMA — WINX OoraT HAbMeCHHTOM, MHOT% 
rpanata MW SIMAOTa, CHCTeMaTH4eCKH B HeOOJbIIOM KOHUeCTBe NMpHcyTCTByIO} 
WUCTeH HW CTaBpOHT. OcHOBHaA Macca TecKa CloxwKeHa KBapllem. SanHuMmaerT Tep|} 
puTopuio oT p. Ypasa Wo ycrbaA p. Kymbl, oOpa3sys Ba A3bIKa, BbICTYNAaIONlAd 
Ha tor. ONE A3bIK BAaeTca B Manpruckyio Jempeccuio, BTOpoh — npoxogs” Bocl} 
TouHee 3anayHoro Oepera MOPA, YXOJHT Ha IOrO-BOCTOK B CTOPOHY O-Ba Tio/leHbd 
ero, orH6as 0-8 Uevenb c ceBepa ¥ BocToka. B npeyenax NpOBMHHH BbIenseres| 
XPOMHTOBAA TO{MPOBHHUMA, XapakTepusylollaicA MOCTOAHHbIM IIpucyTCTBHeM 
B Heli xpomutTa (He MeHee 1,5—2% or maccbI wuxa). XpomuTopan moynpod 
BHHIUHA 3AHMMaeT CeBEPHY!O YaCTb JeMbTbI Bonru, ee pycuo Ro Kamenuoro Spa: 
mo6epexKbe Mops AO Mepuyuana Hopo-Boratuucka. Bocrounee rpanuya no_npo 
BHHUMH NopopaunBaer kK HopoOoraTuHcKky HW MpOXo_uT OT Hero Ha p. Ypan wx 
Hee AMaHxamMHKH. C tora, 3anaja W BOCTOKa NOANPOBHHENA OKpy2KeHa OObIUHE!| 
MM OCa[KaMH WJIbMeHHTOBOH NpoBunNu. Matepuan WIbMeHHTOBON MpOBHHILM! 
noctynan us IIpuypanpsx, c MyroyKap, rye pasBuTbI AUCTeHCO,epxKalHe, Cy 
IN€CTBEHHO KBaplleBble MOpobl, H oTYacTH c PyccKko nuaTdopmpl. XpomuTo 
Bast MOMMPOBHHIMA OOpasopana 3a CueT 3arpsSHeHHA MaTepHasla MJIbMeHHTO) 
BOM IIPOBMHIMH XPOMHTOM H3 MOJIO[bIX OTIOKeHHU, Kya OH NoMa 3a cue? 
PpasMbIBa MeJIKOeKAWMX B CBOMAX CONAHBIX KYMOJIOB OTIOKeHH MepMu | 
Tpuaca (3). 
II. Sanaquaa opTomMpoKkcenopad — HameyaeTca 10 eHHHUHBIM mpobam 
B cpejHem TeyeHHn p. Kymbl, OoraTbiM poMOHuecKHMM MMpoKceHamu. O6paso: 
Bala Pa3MbIBOM OCHOBHBIX 9ddysuBos IIpusap6pyccKkoro pationa. Ha socroKé 
M YOrO-BOCTOKe, BO3MOXKHO, CJIMBaeTCH CO cueLylollelt NpoBHHuNell. 
1068 


Ill. Cesepnaa opronupokcenosat — o6umue pomOnueckux IIHpOKCeHos, 
ICOKOe COflepxKaHe MarHeTHTAa, IpucyTcTByIOT rpaHaT M MHOrya snuOT; 
) AparsBu u BepXOBbsAM TepeKa rojyOol KopyH B HesaeKTpOMarHHTHOli cbpak- 
1M, COjJlepKallleHicAH B HeOOJbIUIOM KOuHMYecTBe. OcHoBHad macca— OOJ0MKH 
TMHUCTHIX Canes, PUIAMTOB, sppysuBos. IIporarupaerca or ycrpsa Aparsu 
Keanu Ro Bepxosul B. JIuaxsu, sepxoppsi Tepeka, CynxKa, Tepex, nuxe Ueps- 
2HHOH HM ero JembTa YO Uepnoro Poinka u pationa Boctounee Cr. Bupiosaka. 
POAYKTbI pa3sMbIBa OCHOBHBIX 9Pdy3uBosp KesbceKoro nuato u Kas6eka. 

IV. CepepHat ksIMHOMMpoKceHOBad — KOuH¥eCTBO MOHOKIHMHHbIX MHpOK- 
‘HOB TpeBbllllaeT, a B THIMYHOM OOpasiie NoaBsaeT cofeprkanne poMOnyeCcKHX. 
XapakTepHOM OOpasile MHOrO rpanata, Jerkad (pakiHA cBersasd, Oorata KBap- 
2m. YcTbe Maku u oTyesmbHbIe MpoOs! Tepeynoro anmosua mexgy ManKoit 
Yeppaennoli. Becb anmiosuiit Tepeka wa 9TOM yuacTKe ocTaBlAeT BleuaTue- 
4€ HaJIOXKCHHEIX OCAKOB OPTOMMPOKCeHOBO!i NpPOBHHILMH Ha Gosee [peBHne 
(IOMKEHHA CEBEPHOH KJIMHOMMPOKCeHOBOH, XapaKTepHOH JIA HU30BbeB ManKu. 
O3MOX%KHO, IPOBMHIMA OOpasopana 3a CueT pasMbiBa 3ppy3HBHbIX TOIL, B paii- 
de Hampunka, corsiacuo B. II. Penrapteny, cnoxeHHbIxX KHcrbIMH NOposamu. 
V. lOxHaad ubMeHHTOBAA — OcTpoBa CBeTMbIX OoraTbIX KBapleM TecKoB 
WWJIMXOM, OOOrallleHHbIM HJIbMeHHTOM, PYTHJIOM, rpaHaToM, Bcerja cojepxKa- 
(AX CTABPOJINT HW HHOrya QUucTeH. JlonnuE pp. Akcaa uv Axtata c pationamu ux 
3IMBa, y3KaH moloca K ceBepy OT pa3HBa BOTb fo Cr. Tepeka y 
am. [lepcugckui, qounua p. Uypa-Osenn. IIpogyxtst nepeormoxenusa yoKpak- 
MX HW KaparaHCKHX Oca KOB, CularalolJHX Mpesropbs cepepo-Bocroyunoro Kas- 
aga. 
VI. Iluput-1umMonutopas —c ycroliunpbim MuHepasiom. TnaBnyro maccy 
WIMXa CaraioT UHPHT HM WbMeHUT. KouuuecTBO MMpHTa BbIIIe B BePXOBbAX 
€K, KOJIH4eCTBO JIMMOHHTa — O1M3 UX YCTbA. OcHOBHaH Macca ocayKa — 00- 
OMKH TIJIMHHCTbIX claHues. Baccelinb! Camypa, Cynmaxa, Apryua, IlimascKas 
parpa, Bepxosbs Vopr wu Anasanu. Ha cepepo-BocToxe claraetT ArpaxaHckylo 
ocy ¥ ocTpos Ueuenb, rye HbIHe NepepaOaTbiBaeTcA B CeBEPpHY!IO OPTONHpoOKce- 
oBylo UpoBHHyHio. B Oacceline Cynaka — npakTuyuecKH JIMWIeHa pomOnue- 
KHX MMPOKCeHOB, KOTOPble OTCYTCTBYIOT H Ha tore ArpaxaHCKOH KOCbI; auJti0- 
uu Camypa cojep2KHT HeOoJIblice KOHYeCTBO HX. B OCHOBHOM IIpOsyKT Tepe- 
IbIBA CJIAHIeBOH IOpbI B OceBoH yacTH TnaBHoro Xpedra. 
' VII. Cepepnaat marHeruTopad — KOJIMYeCTBO MarHeTHTa pe3KO Mpepblllaer 
<omuecTBO MupoKceHos. Vnorga sctTpeyaetca OObUIOe KOJIMYeCTBO HJB- 
feHutTa H auMgota. Jlerkad *pakUuA cO%KeHa B OCHOBHOM OOJIOMKaMH TOpog. 
)xapakTepH30BaHa MaJIbIM UHCJIOM TOYeK H MOSTOMY BbIJeAeTCH YCJIOBHO. 
3aHUMaeT HHDKHIOIO YaCTb 1O2%KHOFO cKIOHa TnaBHoro XpeOta, cpeyHee TeveHHe 
\nasanu 4 Voppi u pafionbl K ceBepy OT JomHub! Kypbi B ee cpequel H HHxKHEH 
lacTH. OOpasopaHa 3a C¥eT TepeMbIBa MeJIOBbIX H TPeTHUHbIX OTOKeHHH. 
VIII. lOoxnasn KnuHOMMpOKceHoOBad — MOJHMHKTOBbIe MeCKH OoratTble B Jer- 
col (bpakiHH O6JOMKaMH TOpoR, MwarnoKasaMu, MIpHCyTCTByeT B OUCHb MaJIOM 
<ONMUeCTBe XKUIbHBIM KBapl. B wiuxe MOHOKJIMHHbIe MHPOKCeHbI, KaK NpaBHJoO, 
(HOTO MarHeTHTa, WHOra MarHeTHTa Oosbie, YeM MMpOKceHOB, HO Bcerga HX 
‘OeD2KAHHA MOO COHSMepuMB!, H60 Sombie NNpoOKceHosB. B HeOObIIOM KOJIN- 
lecTBe IIPHCyTCTByeT SMMAOT, OIMBHH B BepXOBbAX Kypbl cofepxKUTCA B WeJIbIX 
TpoUeHTax, CJlefbl erO COxpaHAIOTCA Jo TIupaspr. Sanumaet yonnuy Kypst 
-HH30BbaAmMu Apaxca, Moppi u Anasany, pation Axammuxa, Akcracppl 1, BUMMO, 
Ipappie mpuToKH Kypp 40 Teptepa BKOUHTe/bHO; OaccelH Xpamu. 

IX. ]Oxunaa marHeTuTOoBad — pe3Koe mpeoOslayqaHue MarHeTHTa B IWIMxXe 
fay, OCTAJIbHBIMH MMHepasaMu, B YaCTHOCTH MOHOKJIMHHbIMH THpOKCeHaMH. 
\cHOBHaA Macca TOJIMMUKTOBOrO cocTaBa. HameyaeTca B BepxOBbax Pasjana 
10 Ji3oparety u Mamapepe. BosmoxkHo, 4TO, HapsAAy Cc ApyruMu, Npesctapsena 
3 SHAUMTebHOM Mepe MpOsyKTaMM pasmbiBa Mea, 10 HaGmoyeHusaM B. II. Pen- 
apTeHa, CcOjlep%Kallero MarHeTUTOBble MeckH. HecomHeHHo yuacTHe MpOfyKTOB 
JasMbIBa 3)y3HBOB. 

X. JOxuaa opromupoKcenopaa — BbICOKOe cofepxKanve POMOMYeCKHX MK 
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POKC€HOB, MHOFO MarHeTHTa, MHOra -B He3HaYHTeIbHOM KOuHUeCTBeE G6a3zan 
THuecKHe poropbie OOMaHKH. B oTyembubix paiionax (Bapq3ua) noppiuenn 
coqepxkanwe OMBHNa. OcHOBHad macca — NOouMMHKTOBOrO cocTaBa. Pacn 


e 


Puc. 1. J — cymecrBeHHo KBapyeBle mecKy c XPOMHTOM; 2 — TO >Ke C HbMeHH- 
TOM, PYTHJIOM, TpaHaTOM H CTaBponuTOM u (HM) AMCTeHOM; 3 — MOJIUMUKTOBbI€ 
TecKH B INJIMXe HanOoee pactipocTpaneub! pomOnyeckHe NHpOKceubl; 4 — nowwHMu- 
KTOBbIC TCCKH — B IWIMX€ HaHOOee paclipocTpaHeHbI MOHOKAMHHBbIe IIMPOKCeHbI; 
5 — MOJMMMKTOBBIe NeCKH, Goratble O6OMOUHEIM THpHTOM H (HH) JHMOHNTOM; 
6 — NOJMMUKTOBbIe TeCKH — B WWIHxe Han6onee MWIHPOKO pacmpoctpaHen mar- 
HeTuT; 7 — TOUKAa HaOsmofennit; 8 — TpaHHbl NpoBHuHUHit 
cTpaHenve — Kypa spuue Bnagenua Jb>Kapaxerckoli Kyppt, ine 
mato, Anarés wu ero oKpecruocru. | 


IIpocrpancrBeuHoe PachpewesIeHHe OTMeYeEHHbIX IPOBHHHi Wano na puc. 1! 

Boilenenuble mpoBHAnHH PesKO J[eATCH Ha [Be rpymnpl: c cyllecTBeHHG 
KBapueBOH werkoH cbpakuneit ~~ Clofa OTHOCATCH CeBepHaA M 10x%KHAaA HJIbMe> 
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OBbIe TIPOBHHIMH YH MIpOBHHILMH, B KOTOPbIX OCHOBHAaA MACCa MeCKOB MOJIMMHK- 
s0rO COCTaBa, ONM3KOrO K rpayBakKam. Crojla OTHOCATCH BCe OCTAJIbHbIe BbI- 
IeHHble NPOBHANMM. B npeyenax BbIeIeHHbIX NPOBHHILMi B UeOM Hameualor- 
THITbI, OTMCYCHHDI€ B IPE bILVULeEM H3JIO2%KeHHH, HO MeXK]LY IPOBHHIWHAMH UMerorT- 

MOcTelleHHble Nepexoybl. BosMoxken Tak2xKe Tepexo B Mpegsenax OHO mpo- 
MMM K NOposaM Apyroki WH HacOopoT. Dro ocobeHHO OTHOCHTCA K 3akaBKa3bWo, 
» FacTO TpyAHO CKa3aTb, Kyla OTHOCHTCA MpoGa MO comep2xKaHHIO MarHeTUuTa 
MOHOKJIMHHBIX MIMPOKCCHOB, TaK KaK COOTHOUICHHf Me?Ky HHMH MeHsAIOTCH 
TOUHOe OKOHTYPHBaHHe MPOBHHUHH 3aTPyAHUTeIbHO. 

4. Visn0x%xeHHoe moKas3bIBaerT: 

a) Jlna Boctounoro Kapkasa B WeloOM XapaKTepHo OOHNHe MOHOKJIMHHBIX 
MHOra, JIA MOJOMbIX OTOXKeHHH, POMONYeCKHX MMpOKceHOB, MarHeTHTa, 
°TOAHHO TipHcyTcTByeT smuyoT. Palionbl pasBHTHA CJIAHIeBbIM IOpbl a‘oT Ma- 
as, pesKO oOoralleHHblli MHPHTOM H MposyKTaMH ero OKHCIeHHA. TaKkue 
HepaJIbl, KAK HJLMCHHT, PyTHJ, PpanaT, HCTeH, CTAaBPONHT HMeIOT B Mpese- 
X 3akaBKa3ba HHYTORHOe pacMpocrpanenne. 

6) PasmbiB YOKpakcKHX H KaparaHCKHXx Cl0eB peKaMH, pycsa KOTOPbIX MOUTH 
NMKOM BbIPaOoTaHbl B YOKPAKCKHX H KaparaHCKHX COAX, IPHBOAUT K OOpa- 
BaHUlo lslelitba U3 NepeOTMORKeHHOrO CpeHeMHOMeHOBOPO MaTepHasia Ha 3Ha- 
TeJIbHOH Moma. CocTaB MpOyKTOB MepembiBa cpeyHero MHOWeHa BeCbMa 
M30K K COCTaBy eFO KOpeHnbIX MOpod. 

B) B psye cayyaeB pacipocrpaHeHHe THMMUHbIX MHHepasbHbIxX accomHa- 
ii yKa3biBaeT Ha 3HaYHTeMbHOe H3MeHeHHe TuAporpaduseckoll ceTu B Mocueg- 
2 BPeMH, TO, BePOATHO, CBA3bIBaeTCH C COBPeMeHHbIMH {BHOKeHMAMH. 
YHCJIY H3MeCHEHHbIX PYyCel OTHOCATCA: 

1) Tepek or yetpa Manku yo Ueppaenuoli nepepabaTpipaer Goulee ApeBHee 
ClO, BEPOATHO, IIpHHayexKapwee panee ManKke. Cam Tepek nuxe r. OpaKo- 
KHJ3€, BEPOATHO, cOeqMHAsICA c CyHxKeli, Kak 3TO Mpesnonaranoch A. JI. 
HHTapTOM, Ha TO w06e3HO OOpaTH BHHMaHHe apTopa B. II. Penraprten. 
'2) Hyxxnee TeyeHne Tepeka, a Take AKkcaa uw Cymaka HOCHIO MepHHO- 
JIbHbI XApakTep c BiayeHvem Tepeka B Mope y Uepnoro Ppmka wun ceBep- 
2, Axcas u Axtama y Kusaapa (HemHoro BocTouHee ero) H Cyalaka B BeplliHHe 
paxaHcKoro 3amHBa. CoppemMeHHble WIHpOTHbIe YaCTH HU30BbeB YKa3aHHbIxX 
<, B uacTHocTH Hospi Tepek H HH30Bbx Cyslaka, UpesBblyalHO MOJIO{bIe 
9a30BaHHs. 

3) ArpaxaHckaad Knca H, MOxeT O6bITb, OcTpoB Uevenb mpegcTaBAlor ObIB- 
nO jlebTy CyJlaka, CNOKeHHYIO MaTepHaJIOM, BbIHeCeEHHbIM HM H3 MHpUT- 
OHHTOBOH mpoBHHuHH. IIpaxruuecKkoe oTcyTcTBHe B UNIMX€ H3 MeCKOB B 
Hopanuu ArpaxaHcKOl KOCbI pOMOHYeCKHX MMpOKCeHOB yKasbiBaeT Ha UX Cy- 
KCKOe MpOHcxoxeHve H JlesaeT MaJIO BeEpOATHbIM. OOpasoBaHne 3a CueT ak- 
MYJIAIHM BbIHOcOB Camypa. B Hactosilee Bpema ceBep ArpaxaHcKOl KOCHI 
ocos6enHo 3anayq Ueuenax mpeTepmepaior TpaHcopmMalio MHHepasbHoro 
‘Tapa Cc MepepaOorkoii ero B OCaKH CeBepHOH OPTOMHpOKCeHOBOH MpOBHH- 
i. 
r) Or paiiona Onenvuepo yo Actpaxanu, Kamennoro ‘pa u BocTouHee Jo 
jana y SmanxamMHKH pacmoularaetca OOacTb HermyOoKoro s3auleraHus 
omu u Tpuaca. Ilocnequne pasMbiBaiucb B NepHo OCOpasoBanHA TpeTHYHIX 
\PeCBHeUeTBEPTHUHBIX OTOXKeHHH, H3 KOTOPBIX MpOAyKTbl HX pasMbIBa Mona- 
(OT B COBPeMeHHbIe OTJIOKEeHHA. 

f)) Oxucstenve muputa B Mpomecce ero MepeHoca TeyeHHeM peK MOXeT Nepe- 
MTb “aCTb %Kesesa B MO(BHKHYIO Copmy. 


Jla6opaTopua aspomMeroxoB Tocrymi0 
Axajemuu HayK CCCP 20 VI 1956 


: 


: 
(1A. B. Bucteauyc, COopn. crareii, Jla6. aspomeroyos, MocBxleH. H. I.’ Keno, 
14, crp. 20. 


UMTHPOBAHHAA JIUTEPATYPA 
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Jloxnagn AkafweMun Hayk CcCcCP 
1956. Tom 111, Ne 5 


‘ 


PEOHOM 


B. A. KOP)KEHEBCK MM 


O HEKOTOPbIX TEQOMOP®OJIOTHUECKHX YEPTAX 
XPEBTA KAPATAY HA MAHPFbILUJIAKE 


(ITpedcmaenexo axademuxom J. B. Haauexunsim 25 VI 1956) 


Co ppemenu padot H. VW. Auyzpycosa u M. B. Basapyuaca crano u3Becr 
uTo xpedeT Kapatay Ha Manrbiliiake clOxKeH TePpMOTPHaCcOBbIMH OCa]O4UHEl 
HaKOMJICHHAMH. ITO BIvIaBHOM Macce MeCdaHO-rJIMHUCTbIe MOPOJbl C PEAKO Th 
YHHEHHbIM KOJIMYECIBOM H3BECTHAKOB, HepeKO pakylWHAKOB. Bes TOMA B 
CKO.IbKO NepBbIX ThICAY METPOB BHYTPH ceOa HMeeT [Ba Mepepbipa. Ona Aue 
WHpOBaHa B CHCTeMY AHTHKJIMHAIbHbIX HM CHHKJIMHAJIbHBIX CKIIaqOK, MecTa 
C OUeHb KpyTbIMH yruiaMH nageHua. Ilopoybi HcHbITamH HeKOTOpbI MeTaM 
(pPH3M, 3aMeTHO TajlajolulM¥H B BOCXOJALeM paspese. 

Eme H. UW. Angpycos oTmMeTHu, 4YTO Ha 9THX AHCNOMMPOBaHHbIX MOpo 
Obl paspa6oTaH NeHenseHOBbI pesbed. JanHoe NooxKeHHe yKasaHHblii aBty 
ocTaBus 6e3 pasBuTHA. Hau yByxsmetuue (1954 u 1955 rr.) uccmeqoBa 
B Xp. Kapatay JjaiH BOSMOXKHOCTb coOpaTb MaTepHasl, MpoNHBalouHH ja 
HeHIUHH CBeT Ha CTpOeHHe MH OCcOOeHHOCTH 9TOrO xpeOra. 

Penbep Kapatay paspaOoTaH Ha Nasleo3olicKHxX H TpHacoBbIxX Topoyax 
WIMpOKO BCKPbIT Ha TvlowjaqH oKONO 800 Km?. HecoMHeHHO, 4TO OH HCIIBIT! 
HeKOTOpyl0 Nepepaoorky, COXpaHHB, OJHAKO, BCe CBO NepBHYHbIe OCOOeHHOC 

[uapnehieH uepToH KapaTaycKoro pevibedba ABJIAeTCA 9TAXKHOCTb JPeBHE 
MOBepXHOcTeH BbIPAaBHHBAaHHA HH MeHenJIeHOB HM coueTaHHe naneonn a 
KaHHOTHMHbIX (pOpM. TepMHH «naseOTHNHbIH pesbed» Mbl BCTpeyaem B padoT, 
C. C. KysHemosa (4,5) uw K. K. Mapxosa (°), koTopble xapakTepu3ytoT ero 4 
PeJIMKTOBbIM, yHaceqOBaHHbI. THMM4HbIMH (hopMaMH 3TOrO pembedha ABJIAKI 
CA: BOJIHHCTbIe PABHHHbI, IpeBOCXOAHO paspaOoTaHHble pycla A peBHHX BOJOY 
KOB, OCTAHWOBOH MpHposbl XOJIMbI. Bce sTo Ha 3Ha4YHTebHOH BbICOTe Hay COBH 
MeHHbIM Oa3HCOM 93poO3sHH. 

J[pesue nopepXHOCTH BbIPaBHHUBaHHH xp. KapaTay pacmomoxwenb HecKOl| 
KHMH 9TaKaMU WIM CTyleHAMH. Kak usBecTHo, xpeOer Kapatay Tenepb coct¢ 
M3 TpexX MOp@osorHyecKH CaMOCTOSTeJIbHBIX MaccHBoB: KapatTayauka, 3am 
Horo H Boctounoro Kapatay. Ha Kaparayuuke xopowio pa3sBursi ape cryme; 
MOBePXHOCTeH BbIPABHHBAaHHA, KOTOPble ABJIAIOTCH THMCOMeTpMyeCKH CaMBIi 
HH3KHMH Ha BceMm Kapatay. Wx BbICOTHbIe OTMeETKH KOeONIOTCA CweyyIouy! 
oOpasom: MepBblli stax — 100—140 m, Bropoli stax — 160—200 m. | 

B mpegenax xpeOra Sanayupili Kapatay, pacnomoxenHoro pocrounee K 
paTayunka, MepBbIli 9TaxK NanauMu He BCTpeyaeTCA, 3aTO BTOPOH 9TaxK MOM 
WaeT SHAYHTEIbHOe PASBHTHE Ha 1OX%KHOM CKONE 3anaqHol yacTH xpeOra, rye 
qocturaert BbicoTb! 200—240 m. [osepxHocth BbipaBHHBaHHA TpeTbero 9Tax 
(270—860 m) mporaruBaetcs BOMb Bcero xpe6ra Sanayublit Kapatay, 3am) 
OOMbIYIO YaCTb ero 3alaHOli NONOBMHDI, a MeCTaMH HeOOMbIIMMH Y3KOOKad 
3OBaHHbIMM yuaCTKaMH NpocJiexuBaeTCA NO TepHdepHu BOCTOUHOM MOOBHI 
xpe6ta. CpeqHaAad wacTb MaccHBa 3aHATa YeTBepTO! NOBepXHOCTHIO BbIpa 
HHBaHHA, JleKallei Ha BbicoTre 400—420 m u, Hakonel, natTaa NOBep XHOC! 
BbIPABHMBAHHA, TpeACTABNeHHaA He3HaYHTeNbHbIMA NO Mvowlaqu yuacrKan 
BOJIH3H TOPHOM rpynmb! Orman B cpaBHeHHH c MoBepxHocTamu BbIPaBHUBaRI 
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@kHuXx STaxeli. B npesenax Bocrounoro Kapatay mbI yxke He BCTpeyaem aHa- 
§°OB HH NMepBol, HH BTOpOH MOBepXHOCTH BbIPABHHBAHHA VU JIMIIb BeECbMa He- 
PUNTeIbHO PasBHTA MOBEPXHOCTS BbIPABHUBahHA TpeTbero 97arKa, pacmowa- 
youlaics Ha 3amaHOM OKOHWAHHH ero, Ha aOcouIOTHOH BbICOTe 260—320 m. 


|X 10 MVOWaqH OCTaHMOB, TpyNNMpyloulNxXcA B OCHOBHOM BOJIH3H ropHol 
mbt Becuoky,—ATad NOBepXHOCTb BbIPaBHHBAaHHA—460—500 m (puc. 1). 


# 


m SanadHeld Kapamiay bocmovnull Kepamay 
2. Omnau 2, Lecyoky : 


os 


20000 40000 60000 80000 100000 
w= Gti ~--§ -—g -1-9 ——¢ 


Puc. 1. Cxema pacnonowKeHua fpeBHHx MosepxHocreli BbIPABHUBAHHA B 

TIpOJOJIbHOM ceyenuu xp. Kaparay Hwa Manrpiviake: a — mpoduuab mofom- 

BbI XpeOra, 6 — NOBeEPXHOCTb BbIPABHHBAHHA MepBoro 9TaxKa, 6 — MOBepx- 

HOCTb BbIPABHHBaHHA BTOPOTO 39TaKa, 2— NOBEPXHOCTb BbIPABHHBaHHA TPeTb- 

ero 9TaxKa, 0 — MOBEPXHOCTb BbIPABHHBAHHA YeTBepTOrO sTaxKa, e€ — M0- 
BePXHOCTb BbIPABHHBaHHA MATOTO 9TaxKa 


| JipepHue NopepXHOCTH BbIPAaBHHBAHHA IIpeACTAaBJAIOT YaCTO HleaJIbHbIe PaB- 

HbI CO CJleqaMH MAIKO OYep4eHHbIX JPCBHAX JOJMH HW OTACJIbHbIMH CrvlaxKeHu- 
IMM TpHBKaMH, yJepo%KaHHbIMH KpellKHMH TvlacTaMM llecuaHHKa HJIM JIMH3aMu 
)NOUHO-Oeoro KBapla, a Tak>Ke HeEOOJIbIIMMH CKAaJIMCTbIMA TpAaMu H3 MWVIOT- 
IX CHJIbHO KJIMBaXKHPOBAHHbIX MeCYaHHKOB, KOTOPble MeCTaMH JelaloTCA 
Jlee SHAYHTeIbHbIMH HW CO3alOT HEKOTOPbIe HEPOBHOCTH pevlbeda. 

Kpome BbIIMeyNOMAHYTHIX CaO0 BbIPAayKeHHBIX MOBepXHOCcTeH, HHOra rpyl- 
IMU, a MHOra B OMMHOUKY Ha PaBHOH MOBePXHOCTH MlaTO BOSBbILMAaIOTCA BeCb- 
JA 3HAUHTEJIbHBIX Pa3MePOB BePUIHHbI, Cpe KOTOPbIX MOFyT ObITb Ha3BaHbl 
\puple rpynup Ornana (533,1 m) Ha Samaquom Kapatay, Becyoxy (555,3 M), 
ypa JoKannaxuv (528 m) Ha Bocrounom Kapatay 4 psf APyrX BOSBbILUeHHO- 
: eli, KOTOPble MpeCTaBJIAIOT BHYLIHTeIbHbIeC SPOSMOHHbIe OCTAHI[bI, MOLWLAaKeH- 
ble MpoleccaMy JeHy alu, IpHBeWIMMH K OOpasoBaHuio MOBepXHOCTeH BbIPaB- 
Banga. 

Ha ocbopmsienve Xap aKTepHbIX NasleOTHMBLIX YepT pesbectha Kapatay (oTupe- 
APMpOBaHHble JPpeBHHe MOBePXHOCTH BbIPABHUBAHHA, TMaJleOTHMHbIe [OJIMHE!) 
ANOKUH ACHbI€e OTHeYATKH KaK J9HeEpreTHYeCKH AKTHBHbIC, TAK WH 9HeprerH- 
2CKH [acCHBHble (aKTOPHI, B PesyJIbTAaTe KOTOPbIX Hi Obl OOpasoBaHbl OM3KHE 
| HbIHeIUHHM asleoTHmHble PopMpl pesmbecdba. CusamM spo3sHH, JeHyAalluH U 
Spasun Obiiv BbIPASLTAHb! COWMPHble MHOTOSTAKHble MOBEPXHOCTH BbIPaBHH- 
aHHA, KOTOPbIe B pesyJbTAaTe MpoABeHHA HOBelilieH TeKTOHMKM Obl MO]- 
ATbI HA pasMMIHy10 BbICOTY, ABHBIIMCb, TAKHM OOpasoM, pesyJIbTaTOM CYMMH- 
OBaHHA BO3eHCTBHH AKTHBHbIX JUdPepeHUMPOBaHHbIX NOBMKeK HW BCTper- 
oro pacueHAIOuero JeHCTBHA 9pO3HH. 

- Bo scex Tpex maccupax Kapatay cTpyKTypHocTb peJibetba ABJIANeTCA HeOCHO- 
MOM, MOCKOJbKY pelapHpoBKa MOpoOk B COOTBETCTBHH C YCJIOBHAMH Tix 
ajleraHHsl WU pa3JIM4HOH CTOHKOCTbIO MO OTHOUICHHIO K pa3MbIBy JOCTHTAaeT 
ecbMa OOJIBINOM BbIPASHTeMbHOCTH, YTO JlaeT ACHOe MpeAcTaBMeHHe O TOM, 
TO CKYJbIITYpHble (POpMbI UMeIOT OovIbllee SHAYeHHe B AnppepenuMalluy pesb- 
tba, UCM AKTHBHO TEKTOHHYECKHe, YTO, KOHCUHO, He aeT papa CUHTATb pesmbed 
apaTay TOJIbKO JIM rlaBHbIM OOpa30M CKYJIbIITYPHbIM, TaK 2Ke KaK H TOKO 
eKTOHHYUeCKEM. 
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O6 ynpouleHHu eHyAaUMOHHBIX POpM MOBepXHOCTeH BbIPAaBHMBaHHA M 
CKO aOpasveli B BepXHelOpCcKOe HM CapMaTCKOe BPeMA ACHO CBAETeIBCTBY 
OCTaHUbl JOPCKUX HM CaPMATCKHX OTIOMKeHHH Ha [PeBHUX MOBEPXHOCTAX, BbIP 
HHBaHHA B Upegemax Bocrownoro Kapatay. Her comHenHi, 4TO NOBepxXHoG 
laHaluu paspaOoTaHbl! aBHO HM COCTaB/IAIOT NaJleOTHMHy!O YaCTb Peuibe 
Kapatay, uTo noyTBep%KaeTCaH TaK%Ke H TeM, YTO HaMOoUee BbICOKHE NOBEPXHOC 
BbIPABHHBAHHA MIpHypoyenbl K AePHbIM YaCTAM F'aBHbIX CTpyKTyp Kaparay 
Ornauckolt u BecuoKwucKoll aHTHKJMHaAM, CJIOXKCHHDIM HanOoslee KpelKuN 
M3 Bcero KapaTaycKoro KOMMJIeKca — NepMCKHMHM TNoOpo,aMy. 

Bospact meHenseHa B WesOM — JO-lopcKo-HuxKHemMenoBOH. Tlocne Apes 
KUMMepHHicKoli (pasbl ropooOpasoBaHuA, KOrfa OblWwIM OKOHYATebHO ccbopMup 
BaHbl CTpykKTypbI Kapatay ¥ Korja MocwleqHHH Obl BbIBeeH Ha JpeBHY!0 MOBep 
“ HOCTb, OH NpescTaBas; MO-BAAMMOMY, OCTPOB C TrulyOOKO Bpe3aHHbIMM 3aJ 
BaMH, 3aHHMA@BLUIMMHCA HWXKHeIOPCKHMH GOacceliHaMH. OTOT OCTpOB Mpocyli 
CTBOBaJI JO BepXHelopcKOro BpemeHH, Kora Kaparay UCHbITaJ JOKaJIbHY!O TpaH 
rpeccHio HW aOpa3vio HW Obl YacTHYHO NOKpbIT Bosamu IOpcKoro mops. Bropy 
JlOKaJIbHY1O Tpancrpeccuio Kapatay ucnbiTal B capMaTcKoe Bpema. O Having 
9THX TpaHcrpeccuH CBUeTebCTBYIOT OCTAHWOBOrO TAIla TOPH3OHTAJIbHO JeKK 
UM OCTAHI{bI 1Opbl HM capmata Ha Bocrounom Kapatay. Ilocae capmata xpeo 
Kapatay Bolles B COCTaB BO3HUKIWeH Cyl, OOHABLUIeH Becb HbIHeWHHH Mag 
rblldak. 

Uctopuio pa3sBuTHA MaseoTHMHOrO pesbedba xpeOTa KapatTay MoxkKHO ospag 
JIe@IMTb Ha YeTbIPe OCHOBHBIX 9TAKAa: 

Ilepppii — 3anoxeHHe NeHersieHa. BpemeneM 3aJIOXKeHHA CyleqyeT CuUMTAT 
BeK, IIPeJIWeCTBOBaBIUHH OTJIOMCHHIO TeCTPOUBeTHBIX OCAKOB HH2KHeM Oph 
B cBoeH NepBoHauasIbHOH (opMe STO YHCTO JeHyaHOHHOe OOpasz0BaHHe. 

Bropo — npoyomKenve (bOpMHpOBaHHA MeHelieHa, WH, Kak OTMeyaJOC 
BbIMMe, HAJIOMKeHHE Ha HerO, Ha OTACUbHbIX YUACTKAX, BJIMAHHA MOPCKOH adp 
3HH. Bpema nposBleHua —rpanula jorrepa — MaJibMa. 

TpeTu — CKYJIbIITYpHO-JleHyalHOHHbIN, KOTOPbIH HMeJI MeCTO OT. BepxHel 
JOpbI JO capmara. 

UerpepTsiii — JeHyqauMOHHbI, a B pAye MecT senyaauiouo-a6paston pil 
Cpeqnni capmar. : 

PaBHHHHbIit XapakTep MeHeleHoBR HapylllaeTca TyOOKOBpesaHAbIMH XO 
pollo paspaOoTaHHbIMH JOJIMHAaMH — «CasHMM», KOTOPble (3TO OCOGeHHO pesKké 
BbIPaKeHO BCIONY Ha CeBEPHOM CKJIOHe) NepexXOAAT B HHKHEH CBOE YaCTH B Hal 
cTOsUve riyOokue 4o 50—80 M, a unorga HW Gombe, yllebaA c KpyTo (qo 15° 
TaaloUlHM MOpPOXHCTHIM TaJIbBerOM. OTO TaK Ha3bIBaeMbIi KAMHOTHMHbIL penie 
ABNAIOWLMHCA [PYM SJIeMeHTOM TeOMOp@OJIOrHH TOPHbIX cTpaH HW MOpdomo 
rMYeCKH BbIpaXKeHHbIt OTPHWaTeJIbHbIMH COpMaMH: YIIebAMH MW JOMHaMH 
Bpesascb B MasleOTHNHbIli MenenweH, OHH pacuseHsior ero. Kaitnorumupt 
(PopMbI OTYeTHBO yKa3bIBalOT Ha HeaBHHe ABHXKeHHA S3eMHOH KOpbI. Dro uc 
KJNOUHTeCIbHO APKO TOYepKUBaeTCA OMHOH 3aMeyaTeIbHCH YepTOH pembedpe 
Kapatay, 3ak0ualolllelica B TOM, YTO OY€Hb MHOFHe COBPeMeHHbIe OHI WI 
Ca COCTaBJIeHbI M3 JBYX YaCTeH: BepXOBOH MOCKOJOHHOM H HA8OBOH — yulesIben 
(puc. 2). Bepxonpie yacTH JOMMH MpescTaBAAIOT ApeBHHe MNOCKOMONHbIe crap: 
yeCKHe SPO3HOHHbIe (OpMbl, KOTOPble OblIH CPOpMHpOBaHbI Ha MOBepXHOCTY 
meHenJIeHa B SNOXY €rO HH3KOFO MOJOHKEHHA OTHOCHTEIbHO Oa3Hca spo3suHn. Hu. 
30BbxAl — MOJIOJbIe OOpasoBaHuA, rty6OKO BpesaHHble B MOPOJbI B CBA3ZH C NOHA 
THeM NeHeneHa. HaOmogatetb BAHT THMMYHOe ABMeHHe COpalleHHoro pewb 
ecba. OTH yillenbA TAHYTCA WHOra Ha HECKOJIbKO KMJIOMeTPOB, MHOPOKpaTHC 
MeHAT HalpaBseHnve W MpPONMJMBaH MOposbl TO BKpecT, TO NO NpocTupaHuto 
Paccekaad Nopofbl BKpecT Mpocrupanua, yilembe uacTo mpeycTapraer y3KYK 
IMeIb. SakaHUMBAACh MOPOMRUCTLIM YCTYMOM, OHO pe3sKO MeHAeT HallpaBJeHHe 
H HeT 10 NpocTupaHuio MacTOB, CTaHOBUTCA Oosee WIHPOKHM H TpHoOperae’ 
Sollee CHOKOMHDI Mpodbulb TatbBera. Takum o6pa30m, NomyyaeTcx mHOro 
cTyNeHuaTaxt secTHHMa.. TOT MONOLOK, KaliHOTHMHBIT pened) NpoKuaypBaercs 
K COBpeMeHHomy Oasucy sposuu — Kacmuiickomy mopw. . 
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HanOouee nocTosHHbIx cTyneneli B YWeIbAX HacunTHIBaeTCs TPH: Ha BbICOTe 
0—-250 m, 300—350 m u 380—400 m. Bo pcex cayuanx onM sBaHOTCH pe3yuJb- 
WTOM CKaYKOOOPAasHbIX NOMNATHI, OTParKaloulHx HOBeHLULy10 JeKTOHHKy 8Toro 
(\HoHa. OHH XOpOllo MpocmaTpuBaloTea MOUTH BO BCeX CatX, OCOGeHHO ceBep - 
pro ckloHa XpeOta. Ilomumo Kpynubix ycTynop, YacTO BeTpevaloTes HU HeGOMb- 
4€, C OTHOCHTeIbHOH BbICOTOH fo 2—5 M NOporHn, CHbHO ycO*KHAIONIHE 
(opusib - TasbBera caes. 


4 Sanadne Kapamay Bocmoyneti Kapamay 
} fOknot ChAOH Cebepneid cknon lOHb/ Chron Cebepnuill ckion 
Bz & 
(4 pe S cad 
Zot \bé Sv | 200 
00 500 
6000 4000 2000 1000 2000 1000 2000 4000 
3 fl 
Oo = 7 50 ——# 
40 ~ 4 
w = 400 30 BU 4 4a 2 AZ 
300 201 00 100; 
2000 1000 2000 =4000 2000 1000 2000 4000 
6 See u Se 
7 a4 | on — 400 
YY 7 2 Ne a 4 300 300 ae 
sy 24 00 200° 
2000 1000 2000 = 4000 2000 1000 2000 ©4000 
40 = 
500 Be 
200 
7000 2000 


ac. 2. CxemaTHuecKHe MpOOIbHbIe H MOMepeuHble MpopusH WoMA—caes xp. Kapatay na Maurbt- 

make: a — Cayme-cau, 6 — Butan-Toran, ¢ — y Bepummubl 421,5 mM, e — Kapagyan-cait, Oo — 

res-cali,e — Apnama-cal, x — y BepwuHb 442,4m, 3 — Arautpl, wu — y Bepmuub 460,1 M, 
x — )Kostumec, 2 — yp. Kypkpyx, » — Ax-rvac, 1 — B. Koispi 


KaiiHoTunubili pembed) culefyeT CUHTATb TocylecapMaTCKHM, a yCTYyMbl — CHH- 
POHHbIMH TeppacaMH B «Kalilax» H Ha CKOHax xpeOta Axtay. TosoputTpb ° 
lojlee TOUHOM BOspacTe MOKA MOXKHO JIMUIb OTHOCHTEIbHO. IIpu pewenuu stToro 
‘ompoca HayO MpHHATb BO BHHMaHHe MMerollMecs JIECCOBbIe HaKOMVJeHHA, KOTO" 
Ble TPeMCTABAIOT OCTaTKH OOWlero WéccOBOrO MOKpoOBa Ha MasleOTHNHOM pewb 
‘be. Bepostuee Bcero HakomieHve slécca OTHECTH K JIe@{HHKOBOMY OTJey 4eT- 
lepTHUHOrO MepHoja M MMeHHO K pliccy, Kak BpeMeHH HaHOOMbIWero osleqeHeHHy 
yecKol paBHHHbI, Kora JECC MOF NPHHOCHTbCsH C CeBepo-salaya, C Pycckoii 
ABHHHbI CIMYCKaBINMMHCA C JICMHHKOBbIX NOJleH MOUIHbIMH BOSJYIIHbIMH MOTO- 
a Ilocrynnuo0 

21 VI 1956 


UMTHPOBAHHASA JIUTEPATYPA 


1 cos, Tp. Kom. Mock. c.-x. HHcT. Mo HCcnex. cbocopuTos, cep. 1, 3 
191 his eek 2 at y cos, Tp. Apano-Kacn. axcneg., Baim. VIII. Tp. C16. o6ut. oe. 
7 (1915). 3M. B. Baspyuac, Vss. Mmm. Akay. nayx, 2a pine B. ‘ 2 (1911). 
: Cc. Cc. Ky3uenos, Mss. Bececowsn. Teorp. o6m., 78, B 4 (1946). . , y 3- 
femos. Yu. 3am. neq. uucr. um. Pepnena, Kad. reow. u munep., 54, (1947). Kank a p- 
:o B, Bonp. reorpacun, c6opnu. 3 (1947). 
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Jloxrnagn AkaywlemMunm HaykK CCCP 
1956. Tom 141, Ne 5 


A. HW. OCHNOBA 


O CTPATHFPA®HYECKOM 3HAYUEHHH ®AYHBI 
KATJIAHBEKCKOrO KOMMJIEKCA MAJIEOPEHA CPEJ\HEM A3MH 


(ITpedcmaeaeno akademuxom H. M. Cmpaxosoim 27 VI 1956) 


OrjoxeHHa MopcKoro NameoreHa Cpequeli Asuu mogpasyenenbt O. C. By 
uopbim (4) Ha [Ba OTea H BOCeMb ApycoB: corgqvuicKu oTyel (OyxapcKHs 
cy3akcKHii spycbl), dbepraHcKH oTye (alalickuH, TypKecTaHCKHH, pHuiTaH 
ckuH, UcapHHcKHl, XaHaOaqcKHH MH CyMcapcKHH Apycbl). Byxapckui ap 
O. C. BanoBbim OxapakTepH30BaH (payHOM TaK Ha3bIBaeMOrO KallJIaHOeCKCKG: 
KOMIIJIeKCa, B KOTOPOM Mpeo6slaqaoT NpescTaBuTesH poop Corbula (Cuneoce 
bula), Modiola, Cardita u Cerithium (°,°). XapakrepHoH OcOOeHHOCTbIO 93TO | 
KOMIWIe€KCa ABJIACTCA BHAOBOe OFHOOOPasHe MPH OOJIbUIOM KOJIMYeECTBe HAAMB 
OB, a TaK2%ke MemKOpocsocTb opm. IIpHypoyenHocTb sTOH PayHbl K FHMCOHOG 
HbIM KapOOHATHbIM OCa{KaM IlOKa3bIBaeT, YTO OHA OOHTaJIa B COJIEHDIX veneal 

: 


Iupokoe pacnpoctpaHeHve dayHbl KallJiakOeKCKOrO KOMIIIeKca ONpeesH 
ero cTpaTurpadpuyeckoe 3HayeHHe. 

B jabHelliem B OTJIO*KeHHAX OyxXapckoro Apyca Obl HaliqeH BTOPOH KOM 
II€KC MOJWIIOCKOB, Ha3BaHHbIii KapaTarcKHM, 3HAUHTeIbHO Oomee pasHooOpag 
Hubli MO cocTaBy H MpefcTaBJeHHbId (OpMaMH KPYyMHbIX pasMepoB. CpeyqH oi 
IIpHCyTCTByeT PA BUAOB, OOMTABLUHX B NaweOWeHOBbIx MOpAX Tlopom«KbaA, Sakaki 
Ka3ba HW Kppima: Cyprina morrisi Sow., Nemocardium cf. semidecussatum Koen 
Turritella kamyschinensis Netsch., Gryphaea antiqua (Schwetz) u gp. (#, 8, 

IlepecmaTpHBax BOMpocbl cTpaTurpaduu naseoreHa Mepraubl u TayoKuni 
cKOH jenpeccun, C. H. Cumakos pHules K 3aKJIIOUeHHIO, YTO 06a STH KOMMUIEH 
Ca He SABJIAIOTCH ACCOWMANMAMH OJHOrO CTpaTHrpaduyeckoro ropHsouTa, Ka) 
mowlaraid JO WOcieqHero BpeMeHH, a IIPHypOueHbI K ABYM pa3JIMUHbIM TOopH30H 
TaM: KallulaHOekcKuli — kK Ooslee HA3KOMYy, KapaTarcKHH — kK Oolee BbICOKOM 
Onupascb Ha HeKOTOpble HOBbIe NaJIeOHTONOrMYecKHe WaHHble, C. H. Cumako} 
CdeJ] BOSMOXKHBIM OTHECTH BCe MCCTOHAXOR CHUA (hayHbl KapaTarcKoro KOMMVJIeKC! 
K CJlefyIouleMy, Cy3aKCKOMy, Apycy lameorena, a OTOxKeHHA OyxXapcKoro apy 
ca XapaKTepH30BaTb TOJbKO KalliaHOeKCKHM KOMMJIeKcom (payHpt (34). | 

MccseqoBaHia NOCIeHUX JIeT MOKaZaJN, YTO MeCUaHO-FIMHUCThIe OTMOReHUA 
3ayieraroulve Ha runcax Dosnay IO. Depranp (tab. 1,1, Toma 2),) ornocaTe: 
He K OyxapcKomy spycy, Kak CUHTaJIM paHbule,a K cy3akckomy (!4,?,1). B cBa3i 
€ STHM MHOIO J{aHO HOBO CONOCTaBsIeHHe paspeson PeprancKol empeccun (2) 
43 KOTOPOrO SABCTBYeT, YTO M3BeCTHbIe paHee MeCTOHAXOxKeHHA (bayHbl Ka 
MaHOeKCKOrO Kommekca (*) Npwypouvewbl K ABYM cTpaTurpaduueckum ropH 
30HTaM. IlepsBpiii 13 HX, MpeqcTaBeHHbI THMcaMu Cc MpocAoAmu JOOMHTO: 
(cm. Tadn. 1, I, romma 1), noycTunaeT HUxKHIOIO TeppHreHHy!0 TOMMY cysaKkcKor 
Apyca, sakmouaiolllyio pasHooOpasuylo ayHy; BTOpoH TopH30HT sanerae 
BbIMe STOM TOJMM HW MpeqcTaplaeT KpyMHy!O JIMH3Y JOJOMUTOB MH JONOMUTH 
3UPOBaHHBIX H3BeCTHAKOB C FHMCOM (ropH30uT «ky» IOoxHO Depranni, Tab. 1 
I, roma 3). 

[Ipucytctsue cbayHbl KalmaH6eKcKOrO KOMIMJIeKCa BBIIIe COeB C MOPCKO! 
(baynou cysaKcKoro apyca C. H. Cumaxos (!*) o6pacuua Tem, YTO HEKOTOpBIe BUR 
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Ta6Omuna 1 


i 


TOCTABCHHE OTNOKeHHH OyxXapcKoro u cy3saKkcKoro spycos naveorena IOxKHOlt u Cepepo- 
Boctounok Pepranpi sé 


1952 


; II. Cesepo-Bocrou- 
- }OxHaA Peprana iis) @epraue Banos 1986, 1945 


Aad. UML y 
Banos, 1945 
Ocunosa, 1953 
Ocumosa, 1953 


Cumakos, 


Al, | ay | 6. Uspectuaxu c Turkostrea turkesta- Alt Als 

2 . 

nensis Rom. 4 

Als cpeqHHii 
——_-| — ——| 9011eH 

Al; | Al, | 5. 3enenpie Meprenu nu yerpHuHHKH c Al, | Al 

Turkostrea 


Al, | Szk | Szks | 4. Puncpt c xpac- | 4. Kpacupie rane | Szkg 


HBIMH H 3eJ1e- c lwacTamu run- 
HBIMH MepreJa- ca 
MH 
3. VUssectaaku u | 3. Yapectuaxu c | Szk, 3 
JOJIOMHTHI c Cu- Ostrea  hemi- S| 
neocorbula u globosa, Gryp- e 
Ip. pasHooopas- haea efrara u 5 
Aly Szkp HbIMH MOVIJIIOC- Up. MOJWJOCKaMH Szk = 
Bch Kamu; kK TO. u & 
3. 3amelilaiorTca 
mecKaMH 
Szk Szk, | 2., IlecuaHo-raHHucTbIe OTMOMKeHHA Cc Szky 


pa3sHooOpasHbIMH MOJIJIIOCKaMH 


1. Tuncpt c mpo- 
CIOAMH © oIO- 
MUTa, cojepxKa- 
Beh muMH Cuneo- oo 
Bch | Dn 1, fa. Beapie run- corbula u ap. 
cpl DosHay 


Bch | nmaweo- 
eH 


Dn 1a. [uncer c mpo- | Dn 
CJIOAMH JOJIOMH- 
Ta 


ee 


‘oro KOMIIJIeKCa HMeuH Gouee IUMpOKHH AMala30H CTpaTurpaduyeckoro pacmpo- 
~panHeHusa — oT 6yxapcKoro Jo alalickoro apycos. He o6cy2xyad BO3MOXKHOH 
JMHAMMEKHOCTH JOMOMHTOB C KalllaH6eKcKoH cbayHo (Toma 3) K cysak- 
comy apycy, C. H. Cumaxop mpwuncau UX K allalicKOMy Apycy, NOCTaBUB 
M CaMBbIM OX COMHenvHe cTpaTurpaduyeckoe 3HayeHHe (payHbl KamlaHOeK- 
oro KOMIvIeKca, paHee CuHTaBIlelica XapaKTePpHOM TOMbKO JIA OyXapcKoroO 
yyca. OfHako uMerollulica (akTHYeCKHM MaTepHaJI MOKAa3bIBaeT, UTO KallaH- 
KCKHH KOMIVIeKc (payHbI OrpaHwueH B CBOeM PacIpocTpaHeHHH TOMbKO Oy- 
IPCKUM H Cy3aKCKHM sApycaMH. 

B ra6n. 2 mpupeyenbi cnucku dopm (no onpegenenuam O. C. Bawopa u 
B. JIupeposckoit) u3 10 mecronaxoxweHHH, MpHypOweHHbIX K PHMCOHOCHBIM 
JIOMHTaM HecOMHeHHO OyxapcKoro Bospacta (cp. Tadu. 1, II, roma 1). Bo Bcex 
) MeCTOHAXOXK[CHHAX OOHAPY2KCHbI TOMbKO MpecTaBuTeIH poyoB, HaHOosee 
PaKTepHbIX WIA KallyaHOeKCKOrO KOMIWIeKCa: Corbula _(Cuneocorbula), 
odiola, Cerithium; KpomMe HUX BCTpeyaloTcH JIMIIb peqKue Meretrix wu Car- 
ta. Dra Gequad cbayHa cyllecTBOBasa B BOCTOUHOM yacTH PepraHcKO JaryHbl, 
rorepmei K AjaiicKoMy MposMBy, Yepes KOTOpbIH IO coo6ieHHe c TayoKuK- 
um mMopem. B sanaqHol xe MomoBHHe DepraHcKOM MlaryHb! COJIeHOCTb BON 
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Tao6muna 
Pacnpefenenne (ayHbl GyxapcKoro aApyca MO MeCTOHAXO%KCHHAM 


‘N 
ae aoe Anaiicxuit npomus 
HasBaHua BUAOB eprana raHa 
n 2 l, 3 bbe te eg 
Corbula (Cuneocorbula) angulata Lam. | + + Seales + 
Cofbula (Cuneocorbula) biangulata Desh. | + + + 
Corbula (Cuneocorbula) triangulata Vial. + 
Corbula (Cuneocorbula) gorizdroae Vial.) + | 
Corbula (Cuneocorbula) asiatica Vial. + |ex gr. a 
Corbula (Cuneocorbula) tur- 
kestanensis Slodk. + 
Corbula (Cuneocorbula) sp. +{+}+ 
Modiola jeremejewi Rom. ro et + 
Meretrix sp. | “b + 
Cardita sp. 
Cerithium ze ravschanensis Vial. cf. 
Potamides ? romanovskyi Vial. + 
Bulla sp. = 


Mectowaxowkyenua: 4—Uanrmpram; 2—Kuispii-Ap; 38—p. Yanret( 
4—p. Accpr; 5— Kouxap-Ara; 6—p. AOmup; 7— Annax-Taw; 8 — Cali-CyKy1yk; 
6accetu p. Kypymani; 10 — Oacceliu p. Kuunx-Asai. 


6bluIa HACTOMbKO BbICOKOH, UTO OTMarasIMCb MOUTH HCKJNIOUMTebHO FHIC 
JOCTOBepHble OCTATKH (ayhbl OyXapckoro Apyca 3jecb NOKa He OOHApPyxeH 

B TakuxX ycCIOBHAX He MOrsla OOHTaTb cdbayHa, MoOOHaA HaceJABUIeH B 
XapcKHH BeK HeKOTOpble yuacTKH TajyoKHKCKOrO MOps, Te COJICHOCTb Bpe 
HaMH IpHOMxKaslacb K HOPMAJIbHOM MOPCKOM H X%KUJIH MOPCKHe exKH, YCTPH 
WM Apyrue pasHooOpasuple MowuiocKH (1°,15). YimeHHo sTHMH (pallHaJIbHbIMH pa 
JMYMAMH WU OObACHACTCA OTCYTCTBHE B OTIOXKeHHAX OyxapcKoro spyca ®D 
raHbl ycTpuubt Gryphaea antiqua (Schwetz.), cromb xapaKTepHOH Ja OF 
BOSPaCcTHbIX OTMOKeHHH TayoxukcKoH jenpeccuu (**). 

OOpaTuMcaA Tellepb K paccMOTpeHHIO (bayHbI KalliaHOekcKorO KOMMJIeKc 
HaleHHOH B ropusouTe «ky IOxKHOK Pepraupi: Ora cbayua, CUNTaBLWIaAca THOM 
HOM OyxapcKou U clyKHBUIAM O. C. Banosy (*) Aa Koppemanuu paspesos IO 
How M Cepepo-Bocrounolt Peprausl, Opiia Nepeompesesena B 1952 r. E. B. JI 
BePOBCKOH To HoBbIM cOopam B. I. KaetnOepra us ucctbapunckoro paspe: 
(cm. Ta6m. 1, I, Tomma 3). | 

BbIACHHOCcb, YTO, KpoMe BHAOB, OMpesemennyrx O. C. Banospim: Modio 
jeremejewi Rom., Potamides (?) romanovskyi Vial., Corbula (Cuneocorbul: 
angulata Lam., C. asiatica Vial. (*), 3qecb mpucytcrsyror Cuneocorbula biat 
gulata Desh. u Cerithium zeravschanensis Vial., roxe Bxoqaiue B KanmaH6e) 
CKMM KOMIIMJI€KC, a Tak2Ke IpeCTaBHTeM POAOB, KOTOPble OOHAPY2XKEHHI B MOMCT! 
JarolleH Tome cysakcKoro spyca (1): sto — Arca, Cardita, Cardium u Natic 
Siecb HalijeHbl TaK2xKe MHOrouNcseHHbIe Solecurtus sp., Lucina sp., Pyramidel 
Sp. H CpaBHUTeJIbHO peykue Meretrix sp. B 6omee BOCTOUHBIX BbIXOJaX ITOTO ¥ 
ropusoutTa (paspes Kan) E. B. JIupeposckoit ompeyemenst Cucullaea, Are: 
Pectunculus, Cardita, Cardium, Parallelodon, Meretrix u Potamides. Haxox 
enue OOWMX POAOB yCTaHaBMBaeT CBASb Mex cbayHol TomuH 2 u TomNTH 
lOxHot Depranbl H NOsBomMAeT paccmaTpuBaTh dayHy 43 TOMMM 3 He KaK T 
NMIHYyIO accouMalMio KamaHOeKcKoro KOMMIeKca, a Kak Cy3aKCKyIo dayH} 


* Yxasanue O. C. Banosa (7) na HaxoKmenne OyxapcKoro usBecTHAKa B Cepepo-3anannc 
@eprane (IMatizan-Aurcknit) He MoATBepsMOC; STH HSBeCTHAKH C M@NKUMH AjpaMy mere 
WM TacTpOnOl ABISAIOTCA AHaOraMH MECTPOUBETHOM CBUTBI BepxHero Mesa IOxHo DepraH 
B Mypsapa6atcKoi KOTMOBHHe H Ha 10%KHOM CKMOHe Kypamunckoro xpe6ta ormoxenna 6yxa 
CKOrO APYCa BLILEMAIOTCA AMMIb MpeMToNOKUTeMbHO (9), 
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OTOPOH B CBA3H C H3MCHHBIUMMUCA YCOBHAMH OOHTAHUA NOABHICb (POpMBI, 
Hee CyllecTBOBaBINe B COMeHOM MaryHe GyxapcKoro Beka. 

Cuegyer NOAYEPKHYTb, ATO MpeycTasuTenH poyosw Pectunculus, Cucullaea 
ca, HAHCHHBIe B OTMOMKeHHAX TOpUs0HTa «ky LOxKHOK Depranst (Toma 3), 
MHOCTbIO oTcyTcTBy1oT (Pectunculus, Cucullaea) umu upesBpaiino peyKu 
ca) B OTNO*KenUAX alalickoro apyca Deprany u TayoKuKcKolt qenpeccuu 
*), Tora Kak B Cy3aKCKOM sIpyce STHX PerHOHOB OHH LHPOKO pactipoctTpaHeHbl 
',°). OTH [aHHbIe, a TaK2Ke OTCYTCTBHe B ropH30HTe «ky XapakTepHou (bayHbl 
JaHCKOPO Apyca, l1pOTuBOpewaT OTHECeHHI0 STOFO ropusoHTa K asalicKOMy Apycy. 
Alii yTouHeHusd cTpaTurpatbwyeckoro 3HayeHHA KallMaHOeKcKoro KomMeKca 
%KHO 3HATb rpaHHIbl erO BepTHKasbHOrO paciipocTpanenus. B ormoxeHuax 
AMCKOO HW TypkKecTaHckoro spycos Mepranbl sTOT KOMMIeKc He OOHapyxKeH. 
€QM MOJIIOCKOB aslalicKOoro Apyca, KOTOpble ObIIH HaMH COOpaHb B GobLIOM 
muuecTBe (oko0 1000 sk3semnuapos), E. B. JlupeposcKas Hala TobKO 
ty u3 (bopM KanmaKOekckoro KomuseKca — Cuneocorbula biangulata Desh.., 
4eM Bcero B 3 SkK3emiapax. M3 analickoro apyca TayxKuKcKoit jenpeccun 
Pactionaramn Oomee OrpaHv4ueHHbIM MaTepHasiom (250 SK3eMIJIAPOB MOJWIIO- 
3B), HO cpequ Hux E. B. JIupeposcKaa He oOHapy2xKuna HH OHO cbopMbI 
WaHOeKCKOrO KOMIIIeKca, XOTA B aulalicKOM BeKe TaM HaXxOAMJIMCb OOwHp- 
@ COJIeHbIC NaryHbl. ; 

QTO MO3BOIAeT CUHTATb, UTO CyHleCTBOBaHHe KallmaHGeKcKoro KommseKca 
YHbI B CpeyHeasHaTCKHX OacceliHax OrpaHHuuBalocb OyxapcKUM H Cy3ak- 
IM BeKaMH. 

XapakTep paciipocrpaheHuA MOJJNOCKOB KallmaHOeKcKoro KoMmsleKca B Oy- 
CKOM HM Cy3aKCKOM Apycax pa3uueH. B O6yxapckom sApyce MOJIOCKH Kall- 
OeKCKOrO KOMIIJIeKCa HMeIOT IWIHpOKoe pacipocTpaHenue, BCTpeyascb BO 
% Boctounoli vactu MeprancKol Fempeccuu, B oOsacTu Anmatickoro mpomusa, 
Tamoxukckon jempeccnuu, Byxape, [IputaurkentcKom palionHe H B Apyrux 
wacTax Cpequeltt Asnu, B Cy3aKCKOM Xe APyce OHH MOABJAIOTCH JIMIUb cHopa- 
HECKH (MOKA H3BeCTHbI B OJHOM CPaBHHTeJIbHO MaJIOMOW[HOM TOPH30HTEe). 
eMMYIIeCTBEHHOe paCIIpOcTpaHeHHe 3THX MOJIJIIOCKOB B OyxXapcKOM BeKe 
sACHACTCA TEM, JTO JaryHbIl, B KOTOPbIX OHH MOTI CyWeCTBOBaTb, 3aHHMaJI 
Ibe IpocrpaHcTBa Ha TepputTopuu Cpeyuelt Asuu UMeHHO B Havas Maseo- 
opolt snoxu. B cileqyioului, cy3aKCKHH BeK, KOra yCHJIMIMCb HUCXOAALHe 
(OKCHH A H yy YIM ach CBA3bC EBPOMeHCKOH YacTbIO NasleoreHoBoro Oacceiina, — 
(POJOrvYecKNe YCIOBHA MpHONH3HIMCb K HOPMAJIbHbIM MOPCKUM, H B Peprau- 
M 3aJIMBe MOABHIAaCh pasHooOpasHas (payHa MOJIOCKOB. CouleHble JaryHbl 
OCHTeIbHO KPATKOBPeMeHHO CYIIeCTBOBaIH B HavOosee OOOCOOJIEHHBIX H 
NKOBOJHBIX ydacTKax cy3akcKoro Oaccelina, H 3eCb MeCTAMH MOABIAACb 
TMKTOBad (bayHa GOyxapcKoro Beka. 

Cymmupys IpHBeyenuble JaHHbIe, MbI IPHXOAUM K BbIBOAY, ITO XOTA tayHa 
aHOeKcKoro KOMMsIeKca He MOXKeT CAYXKUTb OesycJIOBHbIM MoKasaTesemM 
<apckoro sapyca, OHa COxXpaHAeT CBOe PYKOBOAAMee 3HATeHHE AIA COrAHH- 
bro OTJea B esIOM, IpHvem HavGoulee XAPakTepHOH Oa ABAAeTCH AA OyxXap- 


DTO Apyca. 
oe Tocrynuno 


25 VI 1956 
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‘ 


TrEOAOT! 


JI. A. MPOBOAHAKOB 


O MPEMMYIWECTBE TEOKAPTHPOBAHH A 
MoO TEO@H3H4UECKHM FPA®HKAM UH BO3MO)KHbIX OWIMBKAX 
B FEOJOPrHYECKHX BbIBOJAX MO KAPTAM H30AHOMAJ 


(I1pedcmaeaeno axademuxom H. C. Wamcxum 26 VI 1956) 


Koncurypauua JIMHMM W30raMM Ha KapTax 4acTO paccCMaTpMBaeTcA Kak 
paswebHad KOHTypam reosormueckux OOpasopanuit. IIpu sToM ocH MarHuT! 
aHOMaIMH, MpOBeeHHbIe Ha OCHOBaHHH pacCMOTpeHHA KapT U380raMM, MG 
MA@IOT OObINHO KaK OCH COOTBETCTBYIOWIMX TeOJOrMdecKHX Tes] HH CTPyKt 
OHakO B Je@HCTBHTeJIbHOCTH JIMHHM M30raMM, | 
paBusio, He MapadvwiesIbHbI KOHTypaM BOSMYII 
IHX TeosmOrHueckux OOpasoBaHHl. 

Ilo KapTam w30raMM OObIUHO HEBO3MOXKHO 
CTaTOUHO TOYHO TIpocseqHTb KOHTAKTbI TeOJIOLy 
CKHX OOpa3s0BaHHH WH TeKTOHMYeCKHe HapylleH 
KOTOpble YeTKO TpocwexKHBaloTcA M0 rpaduk 
Koundburypalua w30aHoMasl uacTO He oTpax 
axe OCHOBHOH TreovlorHyecKOH CTPyKTYpbI MC 
mMyemoro paliona. Uame sTo Hadmofaerca 
CbeEMKaX Ha YPOBHAX, 3HAYHTeIbHO yaJICHHbIX 
NOBEPXHOCTH BOSMYLLalouluX Macc, pH OosbL 
rayOuHax sgasleraHua cyHamMeHtTa, Kak Har 
Mep, B SallaqHo-CuOupcKol HH3MeHHOCTH, WJIH < 
YHTeJIbHBIX BbICOTaX NoeToB. Teonornueckue 1 
TaKTbl, HapylWeHHA, MpoOcTHpaHuaA Hu OCH Hal 
HMYCHHbIX TeJI, YCTAHOBJICHHbI€ B pesysbTaTe < 
Puc. 1. Bosmoxupifi BapHanr JIH3a rpadukos, ywacTo C€KYT JIMHHH WH30raMM UH 
COOTHOWICHHA B TlaHe JIMHHU JlaCTH MOJIOMKHTEIbHLIX H OTPHMaTebHbIX Hal 
costar oe ition usoramu: {. -XeHHH. Sto o6baAcHaerca TeM, 4TO TOMO 
ocalourbie oTmoxKerua; 2—  UPMXOTIMBO-CJIOXKHBIX H3rH60B JIMHHH u30P 
U3BepKeHHbIe OOpasopanusA (x; Ha KapTe oOlpefesseTca CyMMapHbiM  a¢pipek 
cp ibon i me Cada), . ce TOMeH, HaJIOXKECHHLIX OT pa3JIMUHDIX HX CTO! 

Ty), 6-—usorammn  XOB, B YACTHOCTH OT TreOJorMuecKHX Tem pas. 

HBIX (OPM, pasHOOOpasHoO pachOMORKeHHbIX B Ms 

M10 BepTHKasIM (pas MuHble rtyOUHbIM MHOFOST 

HOCTb HCTOWHUKOB aHOMAJIHH), a Takeke OT cOKHO AudbdbepeHupoBaH 

110 MarHHTHbIM CBOHCTBaM (%, J,) OT[@NbHO B3ATHIX Te, HalpHmep  maccl 
H3BepXKCHHbIX MOpoOI. 

Bonpeku paciipoctpaveHHOMy MHeHHI, CleqyeT OTMeTHTb, YTO WA 13 
*KCHHDIX NOPOM XapakTepHa HeOLHOPOAHOCTh TO MarHUTHBIM -cBolicTBam ( 
MaJIbHO BapbUpyIoulM XapakTep MarHUTHBIX rpaduKop), a He MarHUTHAaA M 
JMTHOCTh, B HPHpOfe CPpaBHUTebHO peyKO BcTpeyaemas. Puc. 1, nanpu 
HJIJNOCTPHPyeT BO3MOXKHbIN BapHaHT COOTHOMeHHA B Mane AHHH Treon 
weckoro KONTaKTa WH KOH®urypaiuu usoramm. Ilocnequue ne mapasues 
IpAMOMMHCHHOMY KOHTAKTY H3BepXKEHHBIX MOPON C OcaMOUHBIMH OTIOKeHE 
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oTOOpaxkKalot pasHoposubiit B MarHuTHOM OTHOUIeHHU XapakTep CTpoeHua 
\CCHBa H3BePp2KeHHbIX TMOpo]. 

Puc. 2 usmocrpupyer uecoorsercrsue reojornuecKux KQHTYPOB JIMHHAM 
oramMM. KouTakT uspepxKeHHbIX OOpasoBaHii c ocaOUHbIMH OTMOKeHHAMU 


OBE CH Ha PHcyHKe no rpadpKum AZ. V30rammpr orpanuunBaloT OTIe/bHbIe 
1OMaJIbHbI€ yYaCTKH B pefemax u3- 
/pXKCHHEIX OOpPaso0BaHHl WIM BbIeAIOT 
PHbI MOBbIINeHHOrO OA, ABIIALOUHeCH 
MM@pHbIM 9<deKTOM aHOMAJIbHbIX 


eG) 22 CEL 


Puc. 2 Puc. 3 


c. 2. Bo3mMoxHOe COOTHOMeHHe TeOMOrHYeCKOrO KOHTaKTa HM JIMHMi usoramm: / — oca- 
AOUHbIC OTJOVKeHHA; 2 — U3BepXKeHHble OOPaso0BaHHA; 3S— atika; 4—rpapuxu AZ; 
5 — u30raMMbl 
ac. 3. CooTHomleHHe ocell aHOMaJHi, MpoBeweHHEIX nO rpapukam AT wu kapTe wH30raMM, 
1 OMHOM 43 y¥acTKOB 3anafHO-CHOupcKoH Hu3MeHHOcTH: /—rpaduku AT; 2— usoram- 
IMbI; 3— OCH aHOMaJIHi, MpoBexenuble 10 rpapuKam AT; 4— TO xe MO KapTe H30raMM 


WaCTKOB J[BYX H3O0JIHPOBaHHbIX H3Bep2KeHHbIX Tel. I]pH stom u3o0rammpr (0; 
-100) cekyT reomornuueckhe KOHTAKTHI H CO3faloT OWMOOUHOe MpecTaBsenHe 
' CyIlleCTBOBAaHHM TeosorMuecKoro Tela CeBepO-BOCTOYHOrO MpocTupanua. Or- 
eveHHad Ha plicyHke jlaka NpoBeyeHa MO JOKaJIbHOM AHOMAJIMY, MpOclexKH- 
aemol m0 rpapuKam AZ vw ue OTpaxkalollleicA Ha KapTe H30raMM. 

| Ha puc. 3 uHHH H30raMM HM aHOMAJIbHbIe OCH, NpOBeeHHble MO KapTe U30- 
AMM, WepeceKalor OCH, ycTaHoBseHHble 0 rpapuKam AT’. Ilo Koudurypayuu 
30raMM HM HallpaBJIeAHIO AHOMAJIDHDIX OCel, MpOBeeHHbIX N10 KapTe H30raMM, 
BO3MOXKHO COCTaBHTb YeTKoe MpefcTaBleHve O TeOJIOrHYeCKOM CTpOeHHH HU 
[pyKType yuacTKa. Syecb BePpOATHIM KarKeTCA MpeMnomoxKeHve O pasBHTHH 
TeNbHbIX XAOTHYCCKH PaCHOJIORKehHbIX HHTPY3UBHbIX Te. [IpeqynomomurTesb- 
ple CTPyKTYPHO-TeKTOHHYeCKHe IpOCTHpaHuA Ha yuaCTKe MOMKHO MpeAcTaBuTb 
Kopee Kak OJIM3KHe K CeBePO-BOCTOUHOMY HalpaBJIeHHl0, T. €. OPTOrOHaJIbHO 
| HaNpaBseHHIO AHOMAJIbHDIX Oceli, IpOBeeHHbIX 10 rpacuKam AT. 
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Cepepo-3alaqHoe HalpaBuenve oOceli, ycTaHOBeHHoe MO rpaduKam, co ) 
BETCTBY€T H3BeECTHOMY 3feCb 0 TeOMOrH4eCKHM J{aHHbIM TpeACTaBJIeHHN } 
cTpyKType yuacTKa.v npec6rayqaiollemy MpOcTHupaHHio pasBHTEIX B 9TOM PaHoK 
adySHBHbIX H HHTPy3HBHbIX OOpasopaHuH. 

I]pumepbl, aHaslorMuHble MpHBeeHHbIM, MHOFOUNCJIEHHbI B IpakTHKe Mp} 
H3BOJ{CTBeEHHbIX PaOOT H HMEIOTCA B MaTepHaslaX COOTBETCTBYIOMIHX MPOH3BE 
CTBCHHbIX OTUETOB. 

Takum o6pasoM, 3aauH KapTHpoBaHHA MO MarHUTopasBeyKe 3HadHTeIbE 
nogIHee H TOUHee MOFYT ObITb pelieHbl IPH MHTepMpeTallMu HeMocpe/\CTBEHHO Ma) 
HMTOMeTPpHYeCKUX TpadHKOB, a He KapT M30ramM. 

Vntepnperaiuio rpaBuMeTPOBbIX J[aHHbIX TaK2%e WesecooOpasHoO IpousB 
AMTb, pee BCero,. HeMOcpeACTBeEHHO MO rpaukaM CHJIbI TAKECTH. 

KapTbl W30aHOMaJI, COCTaBJIeHHbIe C yYeTOM J[aHHbIX aHau3sa rpaPuKo 
KaK HW KapTbl CO CHATBIMH PerHOHAJIbHbIMH NOJIAMH, T. €. KAPTbI C BbIeJICHHEL 
JIOKAJIbHBIMH AHOMAJIMAMU, OTHOCHTEIbHO OOBIUHDIX KAPT H30AHOMAJI CYMMAPHBi 
MoueH ModHee OTOOpaxarioT reomorHyecKoe CTpOeHHe HccJeyeMbIX PaHOHO 
Ho uo OTHOMeHH!O TAKUX KAPT TpeMMyLecTBa OCTAaIOTCA 3a MHTepMperalMal 
rpauKos. 

Baaroyaps TWAaTeIbHOMYy aHaJH3y MarHHTOMeTpHYecKHX YTpauKosB, Halipt 
Mep, pAyla HCCefOBaHHBIX pavoHoB SanayHok CuOupu, yyanocb ycTaHoBH} 
IipocTHpaHHA OCHOBHbIX CTPyYKTYPHbIX H TEKTOHHYECKUX HalipaBJIeHHl, OKasak 
IWHXCH OPTOPOHAaJIbHbIMH TEM HallpaBJICHHAM, KOTOpble Obl paHee oulm6ouxt 
ycTaHOBJIeHbI 10 KapTaM H30raMM. 

KapTbl 430raMM, Kak JONOJIHeHHe K rpadbukaM, HY2KHbI, HO HX cyleqyer Beet 
ia pacCMaTpMBaTb JIMMIb KaK BapHaHT reouorHyecKOH HHTeplperTalHy. 


TopuHo-reooruyeckHit HHCTHTYT 3 Tocrynus0 
Sanagquo-Cu6upcKoro dunnana 26 VI 1956 
Akajfemun HayK CCCP 
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Hokaago Akanemun Hayk CCCP 
1956. Tom. 411, Ni 5 


rEOJOrHA 


Il. 1. THMO®EEB 


a 


PEHETHYECKAA KJIACCH®HKAWHA FYMYCOBbIX YIJIEH 
CPEJIHEFO KAPBOHA JIOHBACCA 


(I]pedcmasaeno axademuxom JI. H. Mlep6axoeeim 19 VI 1956) 


PaspaOorKa WM MocTpoeHHe reHeTH¥ecKOH KmaccuduKaluH yrue BoobUTe 
YMYCOBbIX B YaCTHOCTH — OfHa H3 TWlaBHeHWIHX 3ayad yroulbHOi reonoruu. 
) DKemuy2XHHKOBY, TeHeTHYecKad KlaccHuKaluA JOWKHA OCHOBbIBATHCA 
MX Ipupoye HU mpoucxoayenun. Iloq npoucxoxjenvem yraei cueqyer NOHH- 
b He TOJbKO HCXOMHbIM MaTepHas, KOTOpbIii NOcyKM AIA UX OOpasoBaHHA, 
HW KOHCUHDIM pes yJIbTAaT, CBASAHHbIii C IpOWeCcoM ero NepBHYHOLO MpeBpalllenua, 
SaBUCHIero OT MeTaMOP(HSYIOWNX AreHTOB, KaK TeMIlepaTypa UH JaBslenue, 
BbIMAOWuX «3peocTb» yrua (°). 
CyulecTpyroulve Tak Ha3bIBaeMble TeHeTHYeCKHe KslaccHuKauuH rymyco- 
X yruiel cpeqHero Kap6Ooua JJoHOacca He ABJIAIOTCA B MOJIHOM CMbICJIe 3TOTO 
OBa reHeTHYeCCKHMH, TaK Kak MOJIOXKeHHbIC B HX OCHOBY KpHTepHH HMeroT 6o- 
@ UaCTHbIM, YeM OOM XapaKTep, BbITeKAIONHi HCKJIOUHTeIbHO H3 TMerTpo- 
acdbuuecKoro HJIM XHMMYeCKOrO (COBMeCTHOFO HIM pa3sjebHOrO) H3sy4eHHA yr- 
H. Iloqo6Hble ucceqOBaHHA, OTOPBAHHble OT JeTabHOrO (alvasbHOrO aHa- 
3a BMeIalOlUlHX YPJIH OTJIOKeHHH, ECTECTBEHHO He MOryT OObEKTHBHO OMeCHHTb 
Jib W 3HaveHve Kaxkgoro ~akTOpa Oca{KO- H yruiecOpa30BaHHA HW YCTaHOBUTb 
@ HUX PlaBHelllive, KOTOPbIMH ONpeyeNAJICA H peryJIMpOBaJiIca XapakTep 
HallpaBJieHHOCTb Mpolecca NepBHYHOrO NpeBpauleHHA MCXOMHOrO pacTHTedb- 
TO Matepuasa B Topd. Ilostomy TombKO MocpeCTBOM COBMeLIeHHUA, Mpexye 
ero JIMATOMOPHYeCKHX yrsleneTporpapuyecKHX H yrsIeXHMHYeCKHX HccseqoBa- 
a cyyerom oOilero reoslorMuecKoro pa3BHTHA TOH HJIM MHOM oOmacTH, 
MKHO BbIABHTb H MO3HATb 3aKOHbI (hOPMHPOBaHHA yrseH HM yIJICHOCHbIX 
jlOxKeHHH. 
JletambHoe MJHTOMOrM4ecKOe H3y4eHHe yrumeHOCHbIX oTO*KeHH (7,144) B 
MiieKce c yrulemerporpaduyeckumyu (1°) uw yraexumuyeckumn (*,°,4°) nccue- 
‘BaHHAMH PYMYCOBbIX yrvleH cpequero KapOona JlonOacca MosBOsMIO 10-HHOMy, 
M STO Jlelalocb paHee, NOJOHTH K pellleHM1O BOMpoca O MOCTpOeHHH HX reHeTH- 
CKOH KslaccH*ukayHn. 
—Cpenu yraeli cpequero Kap6ona JlonGacca JI. HU. Boromodosoit (?,*) mo 
Uu3HaKY CTPOeCHHA TesepuMpOBaHHOrO BelllecTBa BbieNeHO 4 reHeTHYeCKUX 
ma: 1) KnapeHopble yr C KCHJIOBMTPpeHO-BUTPeHOBLIM TesePHUMpOBaHHbIM 
mecTBoM, 2) JIOPpeHOBble yrJIM CO CMelIaHHbIM COCTaBOM (pOpMeHHbIX 9JIEMeH- 
B, 3) KNapeHOBbIe yr C OJHOPOHbIM TeJePHIMpOBAaHHbIM BeleCTBOM H 
JIOPeHOBbIe YPM CO CHOPOBbIM COCTABOM (POPMEHHDIX 9JIEMeHTOB. Yrs 93THX 
[OB passMyaloTCA XapaKTepOM CTPOeHHA W KOMMYeCTBOM remePuUMpoBaHHoro 
MIECTBA, HACHbIICHHOCTbIO H COCTaBOM (POPpMEHHbIX 9JIEMeCHTOB, COJep2%kaHHeM 
O3€HH3HPpOBaHHOFO MU KYTHHH3HPOBaHHOTO THNOB BelllecTBa, UX COOTHOLIeHHEM, 
yepxKaHHeM MMputTa H ApyruMu TpusHakamu*. 

Teneruueckne THEI yruiel OTMMUAIOTCA [pyr OT Apyra He TOJbKO NeTporpadu- 
CKHMH IIpH3HaKkaMH, HO HMeIOT H HeOJMHAKOBbIe XUMMKO-TeEXHOMOrMeckHe 


* TlonpoOnaatux nerporpaduyeckas XapakrepucTHka MpHBOLUTCA B padorax JI. MW. Boromo- 
Bou (7,3). 
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crotictza*. B: B. Bugascxuli u H. A. PsOoxonesa (4), a 3arem II. A. Came 
nopuy, E. USatinena, M. M. JIncumy u gp. (°,*°) Ha OCHOBaHMM UsydeHHA x 
MUKO-TEXHOJIOPHYCCKHX CBOMCTB yrvieH OobUIOrO KOJIMYeCTBa NJIaCTOB CpeAHE 
KapOona JlonGacca ycTaHOBMJIM M10 CTeleHH BOCCTAHOBJICHHOCTH eTbIPe THY 
yrueit: a, 6, 6 H 66, Tye CTeMeHb BOCCTAHOBJICHHOCTH BOSpacTaeT OT THIlay 
K Tuy 66. ManopoccTaHOBJIeHHble YJ, yr THMa @, ABMAIOTCA, KAK NPaBH) 
MAJIOCepHUCTHIMH (40 1,5 %), MaJIO3O/IbHbIMU (0 7%); BO BCex rpymmax Mey 
MOp(H3Ma OHH VMMeIOT MeHbIIYIO CI€Kalolly!0 CHOCOOHOCTh, MeHbIy!O TeIWO 
cropaHua u Ooulee HU3KHM BbIXO] JeTYYMX BelllecTB MO CpaBHeHHIo C YyruAl 
TunOB 66 HU @. BoccraHopseHuble (THI 6) H BeCbMa BOCCT@HOBJICHHbIe (THI ¢ 
YIM ABJIAIOTCA MHOFOCepHUCTHIMH (cBbIMe 3%), OCOIYHO 3OJIbHBIMH; BO BC 
rpyuwax MeTaMop()H3Ma OHH MMeIOT 8HAYHTeIbHO OoOsee BbICOKY!0 CleKarollly, 
CHoco6HOcTb MH 6oslee BHICOKHM BbIXOJ JIETYYMX BELLECTB 10 CpaBHeHHIO C yrlA 
Tuna a. Yruu Tuna 6 OONayaioT MpOMexXYTOUHbIMH CBOMCTBaMH MexK]LY MaJIOBG 
CTAHOBJICHHBIMH MW BOCCT@HOBJICHHbIMH YyIJIAMH. 

Xumuyeckoe UZY4eHHe YrsleH pa3sMUHbIX reHeTHYeCKHX THMOB, BbIeJeCHHE 
NO IpWsHaky CTpoeHuA Tedle*uUMpoBaHHOrO BeLleCcTBAa, a TAKE PaCCMOTPEH) 
W COmocTaBleHHe MaTepHamoB JloHelKoro yroJIbHOroO HHCTHTYTa H TpecTa «ApTes 
yruiereolorua» MO HeTporpapuyeckoMy HM XMMMYeCKOMY MccseOBaHHIO yaar 
MOKa3aJI0, YTO TJM BeCbMa BOCCTAHOBJICHHbI€ UMEIOT KCHJIOBUTpeHO-BUTPeHy 
BbIf XaPaKTep cTpoeHHA Tese*puUMpoOBaHHoro BelllecTBa, a yIrJIH MaJIOBOCC 
HOBJeHHbIe — OMHOPOAHEI xXapakTep cCTpOeHHA TeJsle*@HNMpOBaHHOroO Bell 
cTBa (1-3,5,10) , 

Jleranpupili :bauManbHblit aHamv3 yrJIeHOCHBIX OTMIOKeHHH, MPOBOLUBUIMMG 
HelOcpefCTBEHHO B TeX %Ke€ TOUKAX, rye NeTporpaduyecKH WH XMMMYeCKH HCCAl 
JOBaIMCb YIJIM, asl BOSMOXKHOCTb BLIABHTb OMpeeJIeHHY!I0 3A4BHCHMOCTb Me. 
TeHeTHYeCKHMM THMaMH yrsieH WU WHKMaMH-OOcTaHOBKaMH OCaKOHAaKOIVJeHH 
Boo yctaHopseHo (11,18), uro yrovIbHble MacTbl, MpeCTaBJIeHHble MepBbl 
BYMA TeHeTHYeCKHMH THNAMH, CBA3AHbI C KOHTHHEHTAJIbHO-MOPpCKUMH H CO 
CTBCHHO-MOPCKHMH IMKJIaMH, a TlOCJIe_HHMU BYMA reHeTH¥YeCKHMH THNaMH 
C IpHOpexHO-MOpcKHMH HW MpHOpexkHO-cO6cTBeHHO-MOpcKHMH Wuksamu. Vay 
“YeHHe STOH CBA3H HM paccMOTpeHHe OOero xOa cpeqHeKapOoHOBOoro Ocaykh 
HakonseHua B J[oHOacce NO3BOJIMIM YCTAHOBHTb TvlaBHble, Beflylive cakTop} 
yruieo6pasospanna. Ileppbim TakuM (hakTOPOM ABIAIACh MpoOsosKUTeIbHOCT 
OMOXHMHYECKOTO Pa3sOKeHHA PACTHTeMbHOTO MaTepvawsa, BTOPbIM — crTelre#i 
OOBOMHEHHOCTH OONOT, KOTOPO onpexemAsICA XHMH3M HX cpegbl**. PasHoo6pa 
HbIe CO“eTAaHHA STHX JBYX PNaBHeHWHX PakTOPOB B Pa3sIMYHbIX OOCTAaHOBK 
Oca/KOHAaKONJIeHHA IpWBeH K OOpa3s0BaHHio0 yrvieH C HeOMHHAKOBbIM XapaKT 
POM CTpOeHHA HM KOUMUeCTBOM Trede:HIUHpOBaHHOrO BelllecTBa. 

B KOHTHHeHTasIbHO-MopcKux (KM-1, KM-II, KM-III) u co6crseHHo-mo 
ckux (M-III) o6cranopKax, XapakTepH30BaBIIHXCA pa3JIMUHbIMA yCJIOBMA 
O H Tocse TOPPoOHaKOMIeHHA HU HEMPOOMKHTEbHBIM Pa3ssO%RKeHHeM HCXOHOM 
pacTHTeJIbHOrO MaTepHaJla, BOSHHKAaJIM: a) B OOBORHEHHBIX 3aCTOMHbIX OOOT 
KJIapCHOBble YIM C KCHJIOBHTPeHO-BUTPeHOBbIM TeePHUNPOBaHHbIM BeLLeCTB 
(Tun A-I) u 6) B Maso OOBOAHEHHBIX («CYXHX») OOMOTAX JIOPCHOBbIe YIM CO CMe 
IWaHHbIM COCTABOM (OPpMeHHbIX SJleMeHToB (THN A-IT). OOmuM AIA HUX CILYKE 
KCHMOBHUTPeC€HO-BUTpeHOBOe TrenemPuHUUNPpOBaAHHOe Bé 
Ie CT BO, KOTOPOe pesko (B 2—3 pasa) npeocbafaeT Hay OMHOPOJHHIM H eFO KONE 
yecTBO KoleOeTCH OT 65 Ao 50 % B Tune A-I un or 35 qo 15% B Tune A-II. Kpom 
TOO, STH yIvIM HMeIOT pasHOOOpasHbit CocTaB (OPMeHHBIX IJICMeHTOB, OTHOCE 
TeMbHO OONbUOe cofepxKaHne (ioseHu3sMpoBaHHorO BelllecTBa M0 cpaBHeHH 


* O1a XapakTePHCTHKa OTHOCHTCA K KaPCHOBbIM YIVIAM, MOCKOABKY JMOPCHOBBIE Yr, BBE 
ay BX MaJIOrO PasBUTHA B CpeqnemM KapOone JLouOacca, OTAeIbHO XMMHYECKH He UCC eMOBAMHCE 
Ucxogupili pactuTeibyblii MaTepvan ucKMIOUeH Hamu u3 (bakropos o6pasoBanua yruet 
cpemHero KkapOoua JlonOacca, nocKombKy paGotamu M. JI. 3aneccxoro (°), E. ®. UnpKxosoni (2° 
A. M. Umenxo (°) 4 ap. 2oKasaHo, To ON Opin PAKTHYeECKH OJMHAKOBLIM HM He Mor B KaKoll-nue 
Mepe CyIKeCTBCHHO BAMATb Ha (OpMMpOBaHNe TreHeTHUeECKUX THNOB yraeit. 
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C KYTHHH3HpOBaHHbIM (UX OTHOLeHHe Bcerga Oosee EAMHMIbI) H APyrve IpUsHakyy 
(ra61. 1). 
B mpx6pexHo-mopckux (M-1) u mpHOpexHO-coOcTBehHO-MOpCKUXx (M-IT) 
O6cTaHOBKaXx, OONaaBLUMX CXOJHbIMU yCJIOBHAMM JO HM MOCAe TOPPoHakoneHHs 
H JIMTebHBIM pa3JlOXKeHHeM UCXOMHOTO pacTuTeIbHOrO MaTepHasa, OOpaso 
BbIBaJIHCb: a) B OOBOMHEHHBIX 3ACTOMHBIX OOMOTAX KIapeHOBble YIM C OLHOPOI 
HbIM TeeuIMpOBaHHbIM Bellecrsom (Tum B-I) u 6) B ca60 MpoTouHbIx oso 
TAX J[IOPCHOBbIe YIM CO CIOPOBBIM COCTaBOM (OpMeHHBIX SseMeHTOB (THI B-I1), 
XapakTepHbiM JIA STHX yruieli ABIHeTCA OMHOPOHOe Tene gunn 
OBaHHOe BelecTBO, KoToporo B TuMe B-I coyepxuTca 65—55 % | 
ap Tune B-II 35—10%, T. e. ONO 3feCb Gomee pasBHTO M10 CpaBHeHHIO K KCHJO}} 
BHTPeHO-BUTPeHOBbIM. OHH HMeIvcT Tak Ke Coulee OMHOOOPasHblit cocTaB POpMeHHEIX 
3JIEMCHTOB, TOHM2KeHHOe cosepxKaHve PIosehU3HPOBaHHOLO BelllecTBa 0 CpaB-) 
HeHHIO C KYTHHU3HPOBaHHbIM (HX OTHOWebHe Menee eCMHHIUbI) H Apyrve pH 
3Haku (cm. Ta6n. 1). 
Takum oOpa3oM, B XOge HcceqOBaHHH ObIIO BbIACHEHO, YTO yrJIH C spaatl 
| 


BHTPe€HO-BHTPeHOBbIM Tese*HUMpBaHHbIM BelecTBOM (THN A-I u A-II) oOpaso 
BLIBAJIMCb HCKJIIOUHTeIbHO B KOHTHH€HTAJIbHO-MOPCKHX H COOCTBEHHO-MOpCKH 
o6cTaHoBKax. WDopmMupoBaHve xe yruieH C OHOPI{HbIM reJe@MMUMpOBaHHbl 
Bemectsom (Tuma B-I u B-II) scerga npouxoquso0 B mpHOpexHO-MOpcKHX 
MpuOpexHO-cOOCTBeHHO-MOpCKHX OOcCTaHOBKaX. OTO aeT. HAM OCHOBaHHe CuH- 
TaTb, UTO IpH3Hak CTPOeHHA FesecHUNPOBaHHOrO BelLecTBa, KOTOPbIM MOJHOCTbHOL 
3aBHCel M OMpefeJAJICA COOTBETCTBYION[MMH OOCTAHOBKaMH Oca KOHaKOMJIeHMA, 
ABIACTCH TEHETHYCCKHM H JOJDKeH ObITb MOOKeH B OCHOBY NOCTpOeHHA mpey- 
jlaraemol (cm. Ta6m. 1) reHeTuueckoH KaccHukalluu ryMycoBbIxX yrulel cpej- 
Hero Kap6oHa JlonG6acca. ostomy yrau uerbipex reHeTHYeCKHX THIOB, BbIJe- 
JIGCHHBIX 10 IIpH3HaKy CTpoeHHA resecbHIMpoBaHHOrO BelllecTBa aBTopom (1%) 
110 TOMY Ke IIpH3Haky HM Ha OCHOBE aHaJIM3a UX CBA3H C WHKMaMM-OOCTaHOBKaMH 
Oca{KOHaKONJIeHHA, OObEAHHEHLI B TBE TeHeTHUYeCKHE Ipyilubl*— rpynny 
yruieli C KCHJIOBETPeHO-BHTPeHOBbIM FesIePHUHPOBAHHbIM BeLLeCTBOM HW rpynily 
yruleH Cc OHOPOAHEIM TemePuUHPOBAHHBIM BelleCTBOM. 


Teonoruyeckuu HHCTHTYT Ilocrynusto 
Akajlemun HayK CCCP 16 VI 1956 


a 


Ti 


UMTHPOBAHHAA JIMTEPATYPA 


1JI. WH. Boronaw60Ba, B.C. 4620Kk08B, Mss. AH CCCP, cep. reon., Ne 6 (1951). 
2 JI. HW. Boronmw6oBa, Tunbpirymycopbix yrei cpemuero Kap6oua. Armac muKpocrpyk- } 
Typ yraek Jlonenxoro 6accettHa, M3n. AH CCCP, 1955, 3 Jl. Ww. Boronw60oB a De 
a6, reon. yraa AH CCCP, 8. 6 (1956). 4B. B. Bugaspckxulh, H. A. PaOoKkone- 
Ba, OpraHwueckad Macca JOHEWKUX yrseli B CBASH C HX KOKCYIONJHMH cBOlicrBamu. J eow.-xuM, 
Kapta J[on6acca, B. 5 (1941). ° Teonoro-yrmexumuueckaa Kapra JloHenKoro Gaccelina, B. 8, 
O6ocHoBaHHe mocTpoeHua reomoro-yrmexumuyeckoh xKaptpt JlonemKoro Oaccelina, 1954. 
610. A. Kemuy KHUKOB, O6maa reonoruaA HcKOMaembIX yrviel, 1948. 7 10. A. )Kem- 
uy«xHUKOB, JI. H. Botpuukuna,Il. Il. Tumogees u gp., Aramac mutorene- | 
THYCCKUX THNMOB YIJICHOCHBIX OTJIOXKeCHHUM cpezHero Kap6oua Jlon6acca, M3n. AH CCCP, 1956. 
8M. J. 3anecckui, Ouepx mo Bonpocy o6pazopanua yraa, 1914. 9% A.M. Umen- 
K O, Tp. CMopoBo-nblIbueBoH KONpepenmuu 1948 r., M., 1950. 2° TI. A. Camotinosuy, | 

YW. 3anumesa u gp., Yrom, Ne 8 (1951), UT. Tl. Tuamogees, Uses. AH CCCP, 
cep. reon., Ne 5 (1952). TL WH. Tumogees, JAH, 93, Ne 6 (1953). 3311. Il. Tue) 
Mogees, J[AH, 102, Ne 4 (1955). %4Tl. WW. Tumogees, Usp. AH CCCP, cep. reon., 
Ne 2 (1956), 4° E. © Uupkosa, Ipupona, Ne 8 (1937). 


* JI. WU. Boromo6osa (7) TakxKe BbIeAmeT [Be reHeTHYeCKHe rpynnb! yrsel, HO B-HUX O6b- 
e/MHAeCT TEHETHYCCKHE THIIbI He 10 MIPpHsHaky CTPOeHHA Teme*HUHPOBaHHOrO BeMeCcTBa, KaK 3TO 
ClewaHO HaMH, a 110 IpH3Haky KOJIMYCCTBEHHOTO COOTHOMICHHA remepuMpoBaHHOroO, (ioseHHsH- 
poBaHHOrO WH KYTHHM3HpoBaHHoro BemecTBa, TlosTomy ef BbIMeIAeTCH rpyiita KapeHOBbIX Hi 
rpymma AopeHoBbix yruet. Takoe oObeqMHeHHe THNOB yruiel B reHeTMuecKHe FpynMbl He corwa- 
cyeTca C OOMIMM XOJIOM OCa,KOHAKONJICHUA H HE YBASbIBAeCTCA C ero OOCTaHOBKaMH. 
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Jornage Akagqemuu nwayrx CCCP 
1956. Fom 111, Ne 5 


MHHEPAJIOIH fl 


A. A. APPKEMCKUM 


? 
MPEOBPA)KEHCKHT — HOBbIM BOPAT COJIEHOCHOH 
TOJIWIM HHAEPCKOrO NOAHATHSA 


(1T7pedcmaeaeno axademuxom H. M. Cmpaxoseim 17 IIT 1956) 


IIpu nonesoM u3y4eHHH KepHOBbIX MaTepHaJIOB HOBbIX CKBaXKHH, IpOOypen- 
bIX Ha Muyepckom nogquatun Vuyepcxolt sKxcnequnuett Pnapreoxumpaspeqku 
BTOPOM ObIJIM BCTpeyeHbI B HIOHe 1953 r. 2%xKeBakOBble OOpasoBaHHA GopaTor 
asMepaMH OKOJIO 5X3 cm. IIpunaraeman dotrorpadpusn (puc. 1) nepegaer jo- 
OJIbHO OTYeTJIMBO BHELIHHM BUY ABYX 2KeJIBAKOB B KepHOBbIX OOpasiiax (NeNe 1730 
1731). B npupeyenHom mpuMmepe BMellilarollel MOpo,ol cyKUT KaMeHHAad 


Pue. |. 


‘OJIb MEJIKOSCPHUCTON CTpyKTYpbI, MepeMexaiolladca C TOHKHMH (oT qouleH MuJI- 
taMetpa yo 1,0—1,5 mm) mpocwoHkamMu Nosurauta. TlocmeqHHe HMeIoT OYeHb 
1eNKO3CPHUCTYIO CTPyKTYpy H CJO2KeHbI SCPHBILIKAMH NOMMrauTa (H peqKHMu — 
\HTHApHUTAa) BeTMUMHOL oKoO 0,01 mm. Ilagenue mpocoes NomMraTa H pasne- 
IAIOULUX CJIOeB KAMeHHOH comM MOA yrsiom oKosO 70°. 

[napuyio Maccy OopaTOBbIX 2KeIBaKOB, M300paxKeHHBIX Ha PHC. 1, cocTaB- 
IdeT JIMMOHHO-2XKeNTHI MeIKOKpucTanmuyeckHi OopaT (ap), TBEPAOCTbIO 4,5— 
5,0. Munepas OTHOCHTCH K HUBIleli CHHTOHHH, CKOpee BcerO — K MOHOKJIMHHON. 
Dopma KpHcTaJ0B TaOMMTUATAN, YIOWeHHAaA, BUAUMO, 110 (100), acto OBasIb- 
tad. Okpyruible OvepTaHu OOyCJOBJeHbI HasMuHeM 6o0bIIOrO YHCIa MeJIKHX 
‘paHeli; STHM 2Ke OODACHACTCH INTPUXOBKAa (puc. 2) Kpucramios. Ng nepnenyH- 
<YJIAPHO K JJIMHe KPHCTAIJIOB. B ceuenuax, nepreHqukyApubix K Ng (pac. 3)— 
Oo ACHMMETPHUHBIX, TO MpaBHJIbHbIX, MOMyyuaeTCA KOHOCKOMMTECKAy (purypa 
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OJHOOCHOFO HOOXKUTeMbHOrO MHHepasa. OHaKO B STHX CeYeHHAX HaOsIOMaeTC 
Kocoe oracanve c yruiom mopsyKa 25°. IloxasaTemm npesomienus: Ng— oKon 
1,594; Nmo~N,=1,573-+0,002 (aqBynpenomaeHve oxono 0,021). ) 
)KenTosatyio Mactéy HOBOrO OopatTa OKpyxKaloT Kpymuble (qo 5—7 mM) Oec 
I[BeTHbI€ (BOAHO-NIpospayHble) KpHCTasbl KasmuOopata (Kk Ha puc. 1). Taxkor 
; (copeplieHHO MpospauHoro) KasMOopaTa Mb 

a ee 3TOrO BpeMeHH euje Ha Muyepe He BcTpeyadH. 
B KauOopate H 613 efO KOHTAKTOB C OMHCbIBa 
( | @MbIM HOBbIM OOpaTOM HMeIOTCH CHe?KHO-OedIbI 
yuacTKH HM %KeNBaukH uaMeTpOM JO 2 MM O¥eH 
N N TBepforo MHHepasa (6), KOTOpbIM OKasaJICA MOUT 
g g H30TPOMHbIM OopalHTOM C BbICOKOM TBePAOCTbIO 
Tipu nocneqyroilem H3syy¥eHHH HOBOrO Oopa®r. 
IIpHHA ydacTve px JHMM pasJIMuHbIX ClellMaJIb 
HocteH. T. K Atgqapos (BHMHT) cnexrporpa 
(bHueCKH YCTaHOBHJ, YTO B cocTaB OopaTa BxXOJA 
Bie. be Taeanrantae Moonee OOJIbIIIOM KouMuecTBe Oop H MarHHi. Tepmorpa 
KpucTamMKoB mpeodpaxenc- PHYECKMH aHasmus (pH. 4) ObIsI BpimouHeH B. Il. Mpa 
KuTa. 3apucosKa, 30 X HOBOM BTepmMorpaduyeckon ma6opatropuu BCETEV 
Ha o6eHX KpHBbIX UeTKO BbIparKeH sHOTepMHe~ 
cKHH addbext or 540 yo 600°, coorsercrByrolluu BbigeteHHio 15—16% 
H,O, aro nogTBepxkyeHO JaHHbIMH O TloTepe Beca OCOpasila, ONpeseseHHOU Cc 504 


MOL[bIO TepMoBecoBpolt ycTaHoBKH KoncTpyKuuH BCETEM. pu 730—750" 


20700 200 200 #00 500 600700 800 900 100g | 


Puc. 3. Paspesbi kpucrau- Puc, 4. 
JMKOB lpeoOpaxeHcKuta, 
M300paxKeHHbIX Ha pHc. 2, 
Tl€pNeHAHKYJIAPHbIe kK Ne 


NOMYYeH XapakTepHblli BOOOUIe WIA BCeX OOpaToR, OYeHb pesKuii 9K30TEpMH= | 
YeCKHH SeKT, CONPOBOXaloUlMlicA CHJIbHBIM yIJIOTHeHHeM BellecTBa Hu cre-4 
KaHHeM B TBepjyio maccy. Or 900 yo 950° — uerkuii sHzoTepmuyeckuli adexr, , 
TipWuMHa KOTOporO HexACHAa. 

Kpusaad narpesanuaA HOBOrO OopaTa uMeer cnennbuyeckH TIPHCylMMi el BUA) 
M OTMMYACTCA OT KPHBbIX HarpeBaHuA BceX ApPyrux Ooparos. : 
(eH ee H3yyeHve MHHepasa BpmmomHeHO B. MW. Annononoppim | 


B pesysbTate cpaBHeHHAl HavOoslee WHTeHCHBHBIX JHHHH 10 Hx MexKTWNO- 
de 
CKOCTHbIM paccTOsHHAM ()c PeHTreHorpaMMaMH, IIpHBeeCHHbIMH B ONpeyeH- 


TeM€, OKA3aOCb, YTO HM OMH M3 USBeCTHBIX MUHEpaOB rpyntipl OopaTos He 
UMeeT CXOCTBa C aHHbIM. Takum 06pasoM, uM 9TOT MeTOL MlOKA3bIBaeT, UTO Mbb | 
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MeeM J[eJIO C HOBbIM OopaTom, Gombuloe uueNO JH- 
ani Ha peHTreHorpaMMe KoToporo cBuJeTebCTByeT 
O efO HH3KOli CHMMeTpHH. 

B MaMATb HeyTOMMMOrO HccIeqoRaTeIA comA- 
‘apix Ooratcts CCCP Iasaa Wsanosnua IIpeobpa- 
pkeockoro§ .(13.1.1874 r. — 10.1X.1944 r.) stor 
OopaT Ha3BaH MpeoOparxkKeHcKHTOM. 

IIpH mHpoKo npoBoxAuNxca MOMCKOBBIX H pas- 
-BeQOUHBIX padoTax B Mpeyemax MnzepcKoro noqua- 
THA TOce OTKPbITHA MpecOparxkencKuTa B 1954 un 
1955 rr. uMeqH MecTO MHOFOUHCIeHHbIe JOMOHH- 
TeJIbHbIE HAXOAKH MpecOpaxeHCKHTa B PasJIMUHbIX 
yuacTkax, IIpeHMyllecTBeHHO B Hopogax CHJIbBH- 
HUT-raNHTOBOH MauKH COJIeHOCHOH TOU WeHT- 
)PaJIbHbIX HM BOCTOYHDIX TwowWaqeH MxyepcKoro 
ToquATHA. B pesyibTrate usyyeHHua MaTepHason 
qTellepb yxKe BbIJeAeTCH HECKOJIbKO pa3sHOBHHO- 
Tei mpeoOpaxenckuta. B paspese cKBaxKHHBI 
Ne 1989 on cpa3y BcTpeyeH B TpeX MO,udHKa- 
MMAX. 

1) Kopuunesataa mpeoOpaxkencKntoBad Mopoga 
COXpaHAeT TOHKY!O CJIOHCTOCTb H ABIAeTCH Hame- 
Hee PaCKPHCTAJJH30BaHHO] H3 BCeX ee pasHOBH]- 
—mocTel. Oa MMeeT MHKpoToueyHyio arperaTHy!o 

etpyktypy. Ilo-BuquMomy, 3TO OfHa H3 CaMBIXx 
| paHHux CTpyKTyp MUpeoOpaxkeHcKuTa, O61H3Kaq, 
 BepOATHO, K TOH, KOTOPad NOMyyNNach B Mporecce 
HavaJIbHOU CTauH NepekpHcTaH3aluH elle Gosee 
paHHero, MOUTH KOJINOHAHOTO BelllecTBa. Coxpa- 
HUBUIAACH TOHKOCJOHCTad TeKCTypa CBHeTeJb- 
<TBYeT O BbIMAaeHHH MpeocOpaxeHCKHTa B TBEpyIo 
-<pasy BO BpeMA COpa3s0BaHHA OCaKOB B COJepOqHOM 
Gacceline, a He O KAKOM-IHOO 9T1HreHeTHYeCKOM ero 
MIPOMCXOKJeHHH. OTa Mopoja MO BHelIHeMy BHY 
OUeCHb TOXOKa Ha AHPHAPHTOBY!O. 
2) TemHo-cepbi MpeoOpaxKeHCKHT B BHe JHH3 
B TEMHO-CepbIX (MOUTH YepHbIX) PasloneluTax MMeerT 
MUKpPO3epHHCTYIO, MeCTaMH MeJIKOSepHHCTY10 CTpyK- 
Typy, cxoguyto c! TOM, kKoTOpad HaOsOaeTcA y Xal- 
wWeqoua. Ota mopoya Jerko CKOOMHTCH HOXKOM. Ona 
-HECKOJIbKO OTUeTJIMBee TepeKPHCTaIH30BaHa TO 
CpaBHeHHIO C TOJIbKO 4TO ONHCaHHOM KOpMuHeBOL 
mpeoOparxkeHCKHTOBOH ToposoH. Mecramu cTpeya- 
fOTCH BbITHHYTbIC JAHILETOBUHO-BepeTeHOBHAHBIe 
3epHa pasmepom jo 0,1 MM TO WHHHOM OCH B TO- 
yeuHO- H MewKOarperaTHOH macce, HO elle He Mo- 
ABUJIOCb OTYETIIMBO BbIPaxKeHHbIX YeTeBHIeMo,OO- 
HbIX OOpasOBaHHii, XapaKTepHbIX JIA Mpeodpa- 
2KeHCKUTA. 

3) JIuMonno-xxKemTEIt (HHOrga mWoMTH GOect{BeT- 
ublii) MpeoOpaxeHCKHT Mpef[cTaBsAeT COOOH TpeTbIO, 
B CHJIbHOM CTeMeHH NepeKpHCTaJJIM3O0BaHHY!0 pasHo- 
BuyHocTb. Ha u3mome nopoya OulecTHT, NOTOMy 4TO 
OHA cNO*KeHa CpaBHUTeIbHO KpynubiMH (oT 0,1 Jo 
0,5 MM) Ooulee HIM MeHee H3OMeTPH4eCKUMH 3epHa- 
MH H TaOMHTUATbIMH KPHCTasJIMKaMH Tpeodpakex- 
CKHTa, JOcTHraomumMa B AmuHy jo 1,5 mm (mpu 
miupune 0,4 mM). Ofa pa3sHOBHAHOCTh mpeocdpa- 
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\KeHCKHTA JIePKO CKOOJMTCH HOXKOM, a MIpM slexKaHHH Ha BOsfyxe OOpase 
JIMMOHHO-2KeITOrO Wpeoc6paxkeHCKUTa HEpeAKO CTAHOBHTCA PbIXJIbIM C MOBEPXx 
HOCTH H KPOMIMTCH Mp HaaBAMBaHH TMaJIbiaMH. 

Tlo mHMOHHO-2xKeNTOM pasHOBHAHOCTH MpecbpaxencKuTa cKBaxuHAa Ne 198 
mpowsa 0,7 M, HU KepHoBbIii MaTepuan MmpeycTaBsAeT COOOI MOUTH YACTY!O MOHO 
MHHepaJibHyio Nopogy. B cBa3H C8THM 3feCb Obi OTOOPaH MaTepHadl [IA XMMH 
yeCKOPO aHawii3a, KOTOPBIli BbINOJIHeH B reoxuMuyecKoH saOopatopuu BHUMTa 
E. M. Terposoii u B. Il. Epexopuu (cm. Tan. 1 — B BeCOBLIX %). 

Takum o6pa30M, UpHpeyeHublit ananus jaeT opmyJly ripeoOpaxkeHcKuta 
3 MgO-5 BeOs-4,5 H2O. 

4) B nocmeqHee BpemMa OOHapyKeHbl B pa3JIM4HbIX CKBayKHHaX KPYIIHbIe 
(x0 10 mm v4 Oonee TO AIMHHOM OCH) OecIBeTHbIe yIJIOMLeHHbIe KPUCTAJIbI Npe- 
oOpaxKeHCKUTAa, KOTOPble pefcTaBIAOT COOOM, MO BCelt BEPOATHOCTH, MPOMyKT 
JlaubHeliwielt coOOupaTesbHOM KPHCTaMMsalNH STOrO MUHepasa. On He OOpasylor 
CHJOWHOM MOpoOsbl, a BCTpeyaroTca B OOPOHOCHOM KaMeHHOM COJIM B BUJe OTAeIb-| 
HbIX KPHCTAaJJIOB — TO @MHMUHBIX, TO pacOO*KeHHbIX Tpynmamu. YcTaHOBHTh,| 
KOra MIpOMCXOAUJIM, B OCHOBHOM, 9TH ABJICHHA NepeKpHCTaIM3aluu: Ha WMare- 
HeTHYeCKOH WIM Ha SIMMreHeTHY¥eCKON cTaqHAX, N0Ka eile He MpecTaBsaercs 
BO3MO2KHBIM. 

5) B supape 1956 r. H. K. BopoObespi Onl IpucaH aBTOpy OOpasen 4upes- 
BbIUaHHO CBOeOOpasHoro «IpeOCOpaxkeHCKHTa C HHHOHTOM», KaK YKa3bIBaJIOCk 
B COMPOBOJHTeJIbHOM TIMCbMe. 

QTor mpec6paxeHcKHT pescTaBaseT co6o10 Gemyid c JerkuM romyOoBaTbIM | 
OTTCHKOM MeJIKO8epHHCTYIO MpaMopoBHHy10 Mopoyy. Ona oroOpana B coseHo- | 
CHOH TOUMe OH3 CaMOrO COJAHOTO 3epKasla B paspe3se MOPOA, BCKPbITHIX CKBa- 
»*KuHO Ne 2182. Benuunuas3epen 0 0,25mMM, O6bIMHO MeHbIUe. BepXHuli NOKasaTeub | 
TIPEJIOMICHHA y JaHHOH (HeCKONbKO Ooee TBEPAOH) pasHOBHAHOCTH, Ha 0,002 } 
BbIwe, YeEM y JpPyrHx ero pasHOBHAHOcTeH, a HMeHHO: N,z=1,596; N, Tome He-| 
CKOJIbKO NoBbiuaetcea (c 1,573 yo 1,576, T. e. Ha 0,003)*. OnucrrBaemaan Genast | 
MpouHad MpecbpaxkeHCKHTOBAaA MOpofa MeHee PpacCKpHCTaJJIM30BaHa MO CpaBHe- |} 
HH1O, HallpHMep, c OMMCaHHOM BbIlle JIMMOHHO-2KeJITOH ero pa3sHOBHAHOCTbIO. 
B o6pa3ue HMeeTCaA TpellHHKa TOMMMHOK oT 0,5 qo 1,5 MM, NO KoTOpOoH npowa | 
MHTCHCHBHaA MHHOTH38alHA NpeocOpaxencKutTa. B Gosee UH MeHee H3OMeETPH- | 
YeCKHX 3epHaX HOBOOOpasOBaHHOTO WHUHONTA, AOCTHTaIOuluX BeHUMHBI 0,3 MM, | 
COXPaHUJIOCb elle MHOFO OCTATOUHBIX (PeJIMKTOBbIX) M@JIKHX 3€PHbIIleK mpec6- | 
PpaxKeHCKHTa, HMeIOWMX yAJIMHeHHYIO (POpMy C «KONMJaBNeCHHbIMM», COCYJIbKONO- 
OOHbIMH OKOHYAHHAMH IPH HX BeMMYMHE NO AAMHHOL ocu oT 0,01 zo 0,10 mm. 
AcHO, TO OM3 COMAHOTO 3epKaa HawOoNee ObICTpO HHHOUTH3ANNA Mpeocbpa- | 
2KCHCKHTA IIPOHCXOAUT 0 TeM IYTAM, IO KOTOPbIM MOryT B HaHOOJIbIUeM KOJIN- | 
YeCTBe IIPOHHKAaTb PacCOJIbl BOMOHOCHOFO TOPH3OHTA, T. €. 10 TpellMHKaM B TI0- | 
poge H, HaOOOpoT, 3aMeIATECH TaM, Pyle MpecOparxkencKUuT HaXOAUTCA ByYacTKaX 
rasidTa, elle COXpaHHBlWlerocd y COMMHOFO 3epKawa. 1 

Marepuasbl TeTporpactbo-MuHepasorMyueckoro H3y4YeHHA MpeocOpaxkenCcKHTa, | 
NOKa3bIBaloT, UTO OH OOpasOBbIBaJICA MPeMMyIecTBeHHO pH Gomee BLICOKUX | 
KOHIECHTpalWAX palibl 10 CpaBHeHHIO C TWaBHbIMH OopaTaMu COJeHOCHOM TOM 
Mugepcxoro noquaTHA — rufpo6opaluTom Hu KamH6oputom. Ilpeo6paxencKur 
ocaxKaJICA B CYMIeCTBEHHO-cyJIbaTHOn palle pH Cake KaMeHHOM comM, cosep- 
*KaBlueH B KaveCTBe 3HAYHTeJbHOM MPHMecH aHTIHAPHT, MOMMraNuT, CHIbBUH,. 
MHOra — KaHHUT, KM3ePHT IPH HHYTOXRHOM pow KapHasuTA. 

CopmecTHo ¢ 6opauHTOM HM XHJIbrapUTOM MpeoOparxKeHCKUT ABIAETCA OHUM 
M3 PaClpOcTpaHeHHbIX BTOPOCTeIeHHbIX OopaTOB coeHOCHOM TOM. On BoBce 
He M3BecTeH B Nopofax runcopolt uuisnbt Muyepcxoro noquaTus. Kak ynomn- 
HaslOCb, CeliyaC YCTaHOBJIEH NPOWeCC MHHONTH3alMH WpeoOpaxencKuta y cousA~ 
Horo 3epKasa. JlaerT JIM OH 3]{eCb ele Kakue-M60 OopaTs!, MOKA HEM3BeCTHO. 


Ilocrynuno 
16 IIT 1956 


* BusyabHoe cpaBnenne JeGaerpaMMbl LaHHOH PasHOBUAHOCTH C BbINeMPHBELeHHOM NOKasbi— 
BaeT HX MOMHOe CXOACTBO. 
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Aoxaaye Akagqemun nayr CCCP 
1956. Tom 111, N 5 


IAJEOHTOJIO‘H A 


HW. A. E®PEMOB 


AMEPHKAHCKHE 3JIEMEHTbI B ®AYHE 
NEPMCKHX MPECMbIKAIOUIHXCH CCCP 


(ITpedcmaséaeno axademuxom E. H. THasaoecxum 24V 1956) 


Hosbie (bopMb! NepMCKHX YeTBePOHOTHX, Halijlenuble B 1955 r. na TeppuTopun 
Exsponelicxoi uacru CCCP, sacurykuparor ocBelleHua elle JO OKOHYaHHA Hx 
TipeliapoBpku U oOpadorKu. 

B ywkHeM Teyenuu p. Batku, 61u3 ropoyqa Mammppka (mpucranb Fopxn), 
B KOHTJIOMepaTOBHAHbIX ecCuaHHKax OeseOeeBCKOH cCBuTHI (I] 30Ha) Haiiqen 06- 
JOMOK HYKHeM UeOCTH KalTOPHHOMOpHOrO KOTHMO3aBpa, OH3KOrO K NO3]- 
HHM KalltopHHuyam Bothia. 
| Uemoctb kanropuHnya (Hecatogomphius kaveevi Vjush) ormuuaetca muo- 
2KECTBOM 3yYOOB Ha paciliHpeHHOM 3aj{Hem oTyese dentale (oKono 50), xapaxTep- 
HBIM JIA NO3AHHX TpeAcTaBuTesel STHX HWKHEMePpMCKHX KOTHMO3aBpoB. Dpar- 
MeHT TOKa3bIBaeT OoJiee MpOrpeccHBHOe, YEM STO H3BECTHO JI aMepHkKaHCKUX 
KalTOPHHH], MpOTeEKTOJOHTHOe CTPOeHHe 3Y6OB OCHOBHOTO pAa, ITO MOXKET yKa- 
3bIBaTb Ha Ooslee NO3AHHH reosorMyeckHu BO3pacT BatcKou dopmpr. C Apyroii 
cTopoupl, Hecatogomphius coxpanaeT HeKOTOpble YepTb! Oomee paHHHX, vem 
/Rothia, kanropHHuy  ABIAeTCA Kak Obl IPOMeXKYTOUHBIM MexK Ly HUME H Rothia. 

Bropas, elle 6omee HHTepecHad HaXOKa: B PIMHMCTbIX TeCdaHHKaXx, OTHO- 

;CHMBIX K BepXaM HH?KHEYCTbHHCKHX CJ0eB, Ha Oepery p. []Mneru, O13 cen. 
‘Kapnoropbi waiiyeHo cKomueHve OCTaTKOB MemuKosaBpoB nosoTpaya Edapho- 
‘sauroidea, npunasmexamux K CeMelCTBY Ka3eHJ. 
_ Kasevjyibr — pekue, cBoeoOpa3Hbie mpefcTaBuTeu Sado3saBpoB, WO cux 
TIOP W3BeCTHbIe TOJbKO B HEMHOrHX MecTOHaxoxJeHiax CepepHoit Amepuku 
U MpescTraBsleHHBIe YeTbIPbMA pogamnu: Casea, Cotylorhynchus, Caseoides, Angelo- 
-saurus. 13 matepuana c IIuHerm noka OTHpelapHpoBaHbl ABa yepela UM YacTb 
‘CKeJleTa OJHOrO BUa KXABOTHOTO. OU 3 YepelOB COOTBETCTBYeT NO BeJMUMHE 
Casea, [pyroii TOUHO OTBedaeT CpeqHHM pa3Mepam Cotylorhynchus. Ora HaxoyKa 
MOSBOJIAeT MOCTABUTb BOMNPOC, He ABMAIOTCA WH Casea u Cotylorhynchus sump 
PaSHOBOSpacTHBIMU OCOOAMH pa3HbIX BHAOB OAHOTO pola, OTMMYAIOWIMMHCA, 
‘KpOMe MpW3HakKOB BUAOBOrO 3HaveHHA (YHCIO 3yOOB, HasMyHe WIM OTCYTCTBHE 
3y60B Ha KOpOHOHJaXx, JIMHa KOHEUHOCTeH), JIMUIb BOSPpaCTHBIMH H3MeHeHHAMH. 
Jivama30H NocwieqHUX JIA JOTO 2%UBYIWMX M CHJIbHO BbIpacTaBINMX apxXanue- 
CKHX MIpPeCMbIKarlollNXCa OblJI HECOMHEHHO BeJIHK. 

Ilpucytersue mpegxctaputenel Caseidae 8 Eppone Teliepb He No,exKUT COM- 
Henuio. Kaseuy c Ilunern nassau B. II. Bpromkoppm Ennatosaurus tecton* 
B uecTb Halex ero T. A. Jleparoii u M. A. []notnuxopa. [Tnnexckasn dbopma 
OUeHb OIM3Ka K HW2KHEMepMCKHM aMepHKaHCcKuM Caseidae, HO oTmMUaeTCA Gomee 
CNOKHEIMU 3yOamu. Jia aMepHKaHCKUX (OPM XapaKTePHbl MpPHTYIWICHHbIe TOJI- 
cTple 3yObl MpOcToH KOHHYeCKON OpMBI, MOcTeMmeHHO yMeHbIWalouMeca cnepeyn 
Ha3aq, wucnom 11—12 (B Kamo cropoue yemocTH) Aa Casea u 20 yun Coty- 
lorhynchus. y Ennatosaurus 3yObl KpytHee, YHCJIOM B CpeHeM 10. [Ba nepez- 
Hve B OONaCTH CHMPH3a YIMHEHbI WU CJlerKa yIVJIOMeHbI, CO CTpeOBHAHOH 
KOPOHKOM M pexXyMMMH OOKOBbIMH rpeOellIKaMH. Cnejyromve Haga 3yObl 


* eyyAtéoc — JCBATHI, Textwy — MJIOTHHK (rpe4.) 
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MpHoOpetator JIMCTOBMAHYIO KOpOHKy C perk yWIMMH KpaxdMM M pacliiMpeHHo! 
Bepxylkoli. BepXyllIKH KOpOHOK, HayYMHaa CO BToporo 3y6a, pasfeueHbl He 
IIiTb 3YOUOB, a HEKOTOPBIX JlaJIbHeHIMMxX — Ha IECTb. OTO. puaeT UevHBIN 
3y6aM IMHeKCKOPO Kasera OouIbUIOe CXOACTBO C 3yOaMH TapeHasaBpOB, KOPOHKh 
KOTOPbIX HMCIOT TY 2Ke BbIIYKJYIO CHapy2KU JIMCTOBUAHY!0 POpMy H OTMMYAIOTCs 
JIMUb OOJIDIUMM UMCJIOM Goulee KPyYMHbIX 3YONOB. 

Crpoenve uepena Ennatosaurus — BbITAHyTad pOCTpaslbHaA YaCTb HM Fpoj 
MaJ{Hble HO3APH, OUCHb CHJIbH. O3yOJIeHHbIe TpeOHH Ha NTepHrovyax, OrPOMHOE 
lOMlepedHO-OBaJIbHoe NapHSTabHOe OTBeEPCTHe UM APyrve XapakTepHble JepTbI 
IIpH TpeABapHTesbHOM PacCMOTPeHHH HeOTAMUMMbI OT THIMYHEIX Aa Casea 
TlocrKpaHuasbHblit CKesIeT, HACKOJIbKO MOXKHO CYAUTb 10 elle HeEOTHpelapupor 
BaHHOMy MaTepHauly, Tak 2Ke apXaueH, Kak y HWKHeEMepMCKUX Kaseug. B qatb 
HeliweM Bax%KHO conocTaBuTb Ennatosaurus c H3BeCTHbIMH M3 MeJMCTbIX Tecya 
HHUKOB B CaMbIX JIpeBHHx (ayHucTuyeckux rpynnupoBKax I 30HbI — kaseu 
yom Phreatophasma u mpesqnonoxKUTeIbHbIMH 9aposaBpamMu — (ppeatosy) 
xugamu. IIpeqpaputesbHO MOXKHO YCTaHOBUTb, YTO, HECMOTPA Ha TeCHeHIIYKI 
CBA3b C HMKHeMepMCKMMM aMepwKaHCKMMHM Ka3evjamMu, Ennatosaurus mpxo6i 
pen OTCYTCTBylOllee y MepBbIX yCJIOMKHeEHHe 3yOOB HM MOSTOMY WOsKeH ObITb He | 
CKOJIbKO 6oslee MO3AHUM MO CTYN€HH JBOJNOMMOHHOTO pasBUTHA M MO reoworu 
yecKOMy BOo3pacTy. Ka3eufbI BllepBble H He BMOJHE JOCTOBepHO H3BeCTHbI H3 Pop 
mauuu A6o, T. e. B OUCHb HH3KHX TOPH30HTAaX HMKHeEM NepMH, MHOra OTORe 
CTBJIAIONLUXCA C BePXHEKAMCHHOYFOJIbHbIMA OTNOMKeHHAMH. MecToHaxoxk Jenks 
THMMYHOrO pola Casea HaxOAATCa B CpefHei MH BepXHeli uacTax cepuu Clean 
Fork, B dopmawuax Vale u Choza. 3yecb HaliqeHbl Tp BUJla CaSea, BCe B HEKO 
TOPO H30JIHMUMH OT APyrux YIeHOB (ayHbl TeTpanoy. XapakTepHo mporpeccH 
pyroulee BO BpeMeHH (oT Busa Casea broillii B ocHopannu Vale u go C. nichols 
u C, halselli Bn Choza) ykopoueHve KocTe KOHe4YHOCTeH MW pacliIMpeHve UX 3TH 
cbu3os, CregyeT OTMETHTb, UTO AHANOFHUHbIe H3MCHEHHA MpOCcMexKUBAaIOTCA J 
SBOJIOWMOHHBIX PAAOB JelHouedaloB Hu NapetasaBpos. J[pyrou KpyNHbI pop 
Ka3eny Cotylorhynchus HaijeH Ha TOM Ke cTpaTurpadpuyeckoM ypoBue (opma} 
wun Hennessey B OxaaxoMe) B YHHKaJIbHOM CKOMJICHHH HECKOJIbKUX OCO6eli} 
B ppuesiexkatlel cepxu Double Mountain sd@opmauuax San Angelo u Flower 
Pot. B Texcace HefaBHO OTKPBITbI Ka3eHJbl: HOBbIM Buy Cotylorhynchus 
HOBBIA poy Caseoides apxavueckoro XapakTepa H HOBBIM pox — Angelosaurus 
TloceyqHuw XapakTepeH KOPOTKHMH KOHeYHOCTAMH MH TAXKEJIbIM CKEJICTOM, T. € 


q 


C KPyIHbIMH XHUHbIMH NesMKOsaBpaMu — cdeHakoyoHTamu (Steppesaurus} 
Tappenosaurus u elle HeHa3BaHHblit THraHTCKHM pO CO CKeJIETOM B 7 M JWIMHbI — 
CaMbI KPyUHbIM M3 BCexX NepMcKux penTHiH). MuTrepecen Takxe cBoeo6pas} 
HbIM ccbeHakogouT Dimacrodon, npu6smxKaloulniica yxKe K Tepancuquol oprai 
HusauMu. Kasengpl San Angelo coxpansior cBoli apXavueckuii OOK, XapakTep) 
bit Aa Clear Fork, Ho Hu ogna Apyras copMa u3 d@ayupt Clear Fork, scrpe: 
yeHHad B TeX 2e CaMbIX, ¥TO uM Casea, ropH30HTax (ccbeHakoyouT Dimetrodon,! 
cTerouedasbt Cacops, Lysorophus, Diplocaulus, Trimerorhachis), ne nepexoquy, 
B @opMauMio San Angelo. Bmecte c Kkasenjamu B cbopManuu Cau AnpKeno nail: 
JeHbl MU pyrve apXawyeckve PopMbl — KaNTOPHHOMOpuble KOTHIO3aBpbI ce- 
MelictBa Captorhinidae, npeycrapeHHble HOBbIM poyom Rothia 6onbumm Kou 
YeCTBOM HEOHBIX 3yOOB. OTH syObI pacnomaraioTca Ha CHeWMaJIbUIX pacuiupeHHax 
MAKCHJIJIAPHBIX KOCTeH B BepXHeli YeMOCTH M Ha BbIpocrax dentale B HuxKHel,| 
OWeHb CXOMHBIX C TAKOM 2%Ke Y HOBOTO BATCKOrO KaNTOpHHUga Hecatogomphius. 

B saseraiomlei Bee dopmalun Onoysp [or naligensi Te xe cbopMpl. B San 
Angelo uau Flower Pot o6napyxeubt xumbie (popMbI c MpH3HakaMu cTos- 
IWHX Tepalicuy, elle He OMMCaHHBIe. 

Hwxuaa 4wacrb cepnu Double Mountain — csuta San Angelo (popmanuy 
Can Anjpxeso u Pnoysp Tor)—sasasaetca oqHuM H3 MOCIe(HAX STANOB UcTOpHH| 
KpaCHbIX CJIO€CB HWKHeEH NepMu CepepHoit Amepuxu. Tenepb, nocuie HOBBIX pa-| 
Oot Ovcona, cTaio OYeBHAHO, YTO OHa MOUTH CMBIKaeTca c BepXHe-} 
N@pMCKHMM KpacHouBetamu CCCP u lOoKubIx matepuKos. Bepostuo, cputa Cas} 
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ee O-r Paoyep Tlor sBasetca ananorom Hawux yumckua canoes. C ypyroit 
en HaxoqKu PopM, O4eHb OIM3KUX Kayne San Angelo, B GeneGeeBcKolt 
a abil B HW2KHEYCTbHHCKUX COAX (30Ha elle HeACHAa) yKa3bIBalOT Ha 
CTHUHOFO MepeKpbITHA BepXHUX cwI0e P 
; B CBHTbI : 
eu 1 30nbI (puc. 1). aah ae 
(40) o 
alate ee ba ee MeCTOHAXOMK CHU elle OUeHb IIOXO U3BeCcTHA. 
ae Se epepHoro Kasaxctana cojlep2kuT aMepukanckue (bopmpt, 
ble ia Clear Fork (Seymouridae, Edaphosauridae, Dimetrodontidae — 


Slabupunmodonmobo~30ayxebell gp. k* 


Napelasabpobsiu gb. k. 
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* 
Q. k.— Paynucmuyeckud komnsneke 


Puc. 1. [[pH6smxenHble COOTHOIMIeHHA KOCTCHOCHBIX TOPHSOHTOB KOHTHHCH~- 
TambHOM mepmu CCCP u CIIA 


secToHaxomweHue TepcaxKkan). JIpyroe mecronaxoxyenve — Unra B Komu 
\CCP — apasetca THNMUHON cbalueli 3aTOMIeHHBIX JecoB KapOoHOBOro THMA, 
Ojlep2KUT ayHy paxXHTOMHBIX H 9MOOJIOMEpHBIX CTeroleaJOB, TaCTbIO OM3KUX 
< aMepuKaHcKuM Trematopsidae (Intasuchus), a Takxxe Heonpe/eMMbIX OaTpa- 
OZABPOB HU MO BOSpacTy COMMKaeTCA C HWKHETMEPMCKUMH aHaJIOH4YHbIMH MeCTO- 
faxOXKJeHHAMH San. EBponpl. 

XapakrepHo, Yro Ha OombIOM oTpesKe BpeMeHu oT AGO JO Double Moun- 
ain Ka3eHJbl 3aHWMaloT B (bayHe NOAYHHEHHOe MOMOKeHHe HM B TO 2#Ke BpeMA 
PABHUTEJbHO MaJIO U3MeHAIOTCH. OTH peAKHe POpMbI OesyCJIOBHO 3aHHMaJIH OCO- 
Vio 9KONOrMYeCKyIO HULY, XapakTep KOTOPOH MOET ObITb B oOmlux YepTax 
MpefeseH 10 HavOoulee THIMYHBIM YepTaM CTPOeHMsA Kase]. Ouu o6slaaror Mac- 
BHbIM CKEJICTOM, OTPaxXalollHM IIpHcnOcoOsleHHe K OTHOCHTEJIbHO BbICOKOCXO]- 
OMY TepeABMKeHHIO, AHAJOTHYHOMy KOTHJIO3aBpaM. He6onpmot yepen cHab- 
KeH Cpe3aiollUMH 3yOaMH, KOHeUHbIe CTaqMM NpHcmocoONeHUA KOTOPbIX MOKasbI- 
alot nouHy10 aHasloruio c 3yOaMu MapeliasaBpoB. OrpoMHbie OpOuTHI, OWeHb 
OJIbUIOe MapusTaMbHOe OTBEPCTHe HM HeEOOLIYaHO pasBUTble HOSP, B KOTOPbIXx 


aXOJMIUCb KakHe-TO OOJIbIIHe *Keslesbl, — BCe STH YePTbI B TOUHOCTH cOBMajlaioT 
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C YepTaMH NO3qHHX NapeliasaBpOWHbIX KOTHJIO3aBPOB. Vutepecuo, 4TO CaMbr 
MO3AHHe KOTHIO3aBpbl — MpOKOJOPoHHAb! — OOsafaioT NOXOAKMM Ha PaHHH 
Ka3eH, yCTpOHCTBOM YesocTeli C CHJIbHO CKOWCHHbIM TIpHkKyCOM H Hap 
CalollluM KOHUOM MOpJbl, a Tak2Ke TYMbIMM KOHHYeCKHMH 3yOamu. AHamMsupy 
9TH YepTbl CTPOCHHA PaCTHTeMbHOALHbIX KOTHJO3aBPOB, A MPHIL K 3aKJIOUe HAE 
4TO OHH OTpaxkaloT NpHcnocoOJleHMe K MMTAHHiO MATKOM PacTHTe/IbHOH MMIeH 
6uvoToMax Goulee Ha3eMHOrO XapakTepa, YeM Te OoraTble *XMBOTHOH MHUIeHn 06 
jacTH peK H GoNOT, B KOTOPbIX MPOVCXOAMIO pasBHTHe TaBHbIX, Be yy 
cTBOIOB penTuMi H ampu6ul. IIpucnocoOmenve K y3KOH 9KOJIOrMYeCKON HMI 
He NO3BOJIHWJIO HH Ka3eHaM, HH paCTHTeJIbHOAHbIM KOTHJIO3aBpaM 3aHATb Pod 
MoficTByloujee WOsOXKeHHe B NepMcKUxX (dbayHHCTHYeCKUX KOMIVIeKcax. Be 
cTe c TeM, STO Mpucnoco6seHHe OOeCneyHIO JVIMTebHOe CYyLleCTBOBAaHHl 
Kase, cpeAM 2fadcsaBpoB HM COOTBETCTBEHHO KalTOPHHHA UW NapeliasaBpy 
CpeM KOTHIO3aBpOB, JOXMBWIMX NO BepxoB NepMu. IlocroaHuble CiyTHHK 
TICpeyHCJIeHHbIX (PcpM — Toxe pekKve OaTpaxosaBpbl — JOMKUBAIOT Take JI 
BepXOB nepmMu. BepoxTHO, Kasenfbl cpeqH ajadosaBpoB, NapelasaBpouyi 
M KallropHHugsb cpeau Cotylosauria (He roBops yxKe O ¥pesBbluaiHO ApeBHU 
Batrachosauria) cTaHOBATCA peJIMKTOBbIMH (OpMaMH B BepxHei NepMU (nape 
a3aBpOHJbl — K KOHILy MepMH, Nepexog_aT B Tpvac B Buse NpOKOsCouu). 

Ha tepputropuu CCCP B KpacHOUBeTHbIX BepXHenepMCKHX alluAax Cari 
XO3aBDpbl H KOTHJ103aBpb! pasOOMleHbl C TepancuaMU B 3aXOPOHEHHH UH COCTaBAW 
C HUMH JlBa pa3JIMUHbIX PayHHCTHYeCKHX KOMIVIeKCa, BepHee OPHKTONEHO3A. 
TIpoc, HaCKOJIbKO CHHXPOHHUHbI pasHble MeCTOHAXOMKEHMA TOPO U [pyroro opH 
TOUEHO3a — OAH H3 CaMbIX TPYAHbIX B CTpaTHrpaduu HaluHx MepMCKHX KpacHay 
upeToB. Hanuune apxavyecKHx (opm B OaTpax03aBPOBO-KOTHJIOSaBPOBbIX KO 
IlyileKCaX, K KOTOPbIM Terllepb Hao ACOaBuTb elle KaANTOPHHH] HM peJIMKTOBbIX Newul 
KO3aBpOB — Ka3eHJ, BECbMa COJIMKAaeCT STH KOMIVICKChI C NO3,HHMH aMepukKabil 
CKHMHM KOCTeHOCHbIMH cbopMauuamu Can AnyoxKesio u Dnoyap Ilor (cm. puc. | 
DTO elle pa3 NOATBEPXaeT HU3KOE PACcnOOKeHve Halle KOHTHHEHTAJIbHON BepxX 
Heli NepMH B MHPOBOM ee pa3pese, YTO JaBHO yxKe NOKa3aHoO CpaBHeHHeM Hallie. 
cbayHbl TOHABaHCKHX Tepancuy c dayHok IOmunoh Adpuxu, IOxuoh AmepuK 
nH Vugun. 

Paszo0OmleHHe B 3aXOPOHCHHAX KOMIVICKCOB (bayHbl THNa aMepHKaHCKYy 
Red Beds (koTusosappbl, OaTpaxo3aBpbl, Ka3eHJbl) WH TOHABaHCKOii cbayHy 
TepanicH, HECOMHEHHO MpoucTekatollee H3 pasIH4MA yCNOBHM CyllecTBOBaHHs 
NO YYHT OObACHEHHe TOJIBKO Nocse CpaBHUTeJbHOrO TapOHOMHYecKOoro aHasHs, 
aMepHKaHCKHX M 1OKHOAPPHKaAHCKHX 3axopoHeHHi. Te uw Apyrue aABssAroTC 
Je@bTOBBIMH COpas0BaHHAMH. OHakO B JeMbTOBON O6acTH OCayKOHaKOMVJIeHHS 
pasHooOpasve alu HW THNOB 3axXOpOHeHHi OveHb BemUKO. Mpi He MOxKeEM eLIt 
PeluMTb Jake, kakve PallMu ABMAIOTCA Oonee JaseKHMH BbIHOCaMH H3 OG6sacTY 
oOuTaHHA — ronyqBaHcKve wun Red Beds. 

Ilocne orkpbitua Kaseuya Ennatosaurus c sy6amu mapeliasaspozoro THNS 
BOSHHKaeT MpeMNOJOKeHHe, YTO HEKOTOPble (parMenTapHble OcTaTKH, ompeje: 
JIABIUMeCA PaHee Kak NapelasaBpOuAbI HIM BEHIOKOBHUALI, IpMhawexkatT 9HHA! 
TO3aBpaM, Kak, HallpHMep, mpecoByTbii Rhopalodon. 

Parabradysaurus, onvcaHHbili MHor, Cp. Kambl c ero xapakTepHoii Jia ma: 
peHasaBpOuNOB OOvIbWION BbICOTOH HW2KHeH YeMOCTH HW aKPOTeKOJOHTHDIMH 3y 
OamMu BPA 1M MOxeT ObITh OTHeECeH K Kaseuam. HaxoyKa Kaseug ua Iunere 
NOAKpenAeT NpeAnoNoKeHHA O HamMyNH Kaseug (Phreatophasma) B dayne | 
SOHbI — CaMOro [[peBHerO KOMMJIeKCa MeMCTHIX MeCYUaHHKOB — MH OJHOBPeMeHHC 
CTABHT BONPOC O HaIHYHM B HMX *alluli C apXawyeCKMMH KOMIVIeKCaMH, y2xKe Halt: 
eHHBIX B Bene6ee u Ha Kame. 


Tlaneontonornueckuii) MHCTUTYT Ilocrynuao 
Axajemuu nayx CCCP 21 V 1956 
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Aoxaane AkagemMun nayx CCCP 
1956. Tom 111, M5 


ITAJIEOHTOJIOTHA 


’ 
A. WH. HELWKAS u B. A. HBAHOBA 


NEPBAA HAXOJKA OCTPAKO], B HH)KHEM KEMBPHH 
BOCTOUHOHM CHBUPH 


(I]pedcmaeaeno axademuxom C. H. Muponosoim 3 VIII 1956) 


OnucpipaeMble HWKE OCTPaKOAbI U3 KeMOpHiicKux OTMOx%KeHH Bocrounoli 
OUPH BbISbIBaICT OCOObIi HHTepec, TAK KaK ABJIAIOTCA MePBOl HAXONKOIt CTOMb 
CBHUX NpecTaBuTeIeH STOTO OTPAa pakooOpasHbIxX Ha TeppuTopuu CCCP. 
(HM OblmM OOHapyxenbi H. II. Cypoposot u A. A. MexpusaKom. [leppo onu 
JH HaliJeHbl B aaHHTOBOM M3BeCTHAKe B CpeHeM TeyeHuu p. Borompi (mpa- 
HK mpurox p. Jlenpl, B ee cpequem Teyennn). Ilo qannprm H.I1. Cypopoxoii (2), 
TpakoJbl Obl COHapy2KeHbl COBMECTHO C OpaxHonojaMu, nTeporojaMu H KOM- 
KCOM TpHcOuTOB: Olenelidae g. sp., Bergeroniaspis sp., Pagetellus tolli 
™m., P. lenaicus (Toll), Triangulaspis meglitzkii (Toll), Cobboldia dentata 
itm. Tp noceqHux Bua MMeloT HanOosee WIMpoKOe pacnpoctpaHenne B Me- 
DOUBETHOM CBUTe aJaHCKOTO Apyca, HO BCTpeyaloTCA TakxKe HB HVKHeli uacTH 
qesexaulero JIeHCKOrO Apyca Hu*KHerO KeMOpHa CuHO6upcKOl naTdopMbl. 
)A. A. Mexpunkom octpakogb! Obl HaliJeHbI B TeMHO-CepbIX TOHKOKDH- 
AJIAHYECKUX H3BeCTHAKaX XapaysaxcKoro xpeOra (ycToe p. JleHbI) copMecTHO 
MacCOBbIM CKONJIeHHeM TpHIOGUTOB. Ilo onpegenennio H. E. Uepnpmmoszon, 
MMNOOUTLI OTHOCATCH K HOBOMY Buy pola Hebediscus Whitehouse, uTo Jae 
OCHOBAaHHe MpeANOMORKUTEIBHO CUMTATh 9TH H3BECTHAKH OTJIOXKCHHAMH JICH- 
oro spyca. 
| Hatijenuple OCTpakoJbI MpelcTaBseHb! OJHUM BHAOM, IipHHajiexKalllMM HO- 
MV pofly, YCJIOBHO BKJIOUaeMoMy B cocTaB cem. Leperditiidae. 


KJIACG CRUSTACEA 


OTPAT OSTRACODA 
Cem. LEPERDITIIDAE JONES 
Por Gambria Neckajaet V. Ivanova gen. nov, 


Tun poxa—Cambria sibirica Neckajaet V. Ivanova sp. nov., anjan- 
4a sipyc, HuxKHMi KemMOpuli, Bocrounaa CuOupp. 
1]. uaruo3. PakoBuHbl JenepXHTOHAHOrO OYepTaHHA, BO3MOKHO PaBHO- 
hopuatbie. Ha 6oKOBOM CTOPOHE CTBOPOK Pa3BUTb! [Ba KPyTHbIXx 6yrpa pa3Hon 
IMGHHbI HW PopMbI. Onn pacnosoxKeHvbl B Nepesvel M sae YaCTAX PaKOBHHBl 
hepxHei ee noopune. Mexyy Oyrpamu HaOuOJaeTcA HEKOTOpOe NOHHKeHHE 
SepXHOCTH CTBOpKH. B nepegqHeOpiowiHOM YaCTH PaKOBMHbI BOIS CBO6OHOFO 
4A uMeeTCH peOpoodpa3sHbii BbICTYN. fo 
3ameuaun a. Hospili pox Hamu ycmoBHO OTHOcHTCA kK ceM. Leperditiidae. 
HOBaHHeM Aid 9TOFO C/Y2KUT CXOACTBO OYePpTAHHA PakOBUHI M CTPOeHMA CIMH+ 
‘oO Kpad y H3yYeHHbIX *OpM M Y MpeycTaBuTeseH HasBaHHoro ceMelcTBa. 
quune Oyrpos u peep Ha pakKOBHHaX HOBOFO pOjla He NPOTMBOPedHT eTO BKIIO- 
(muro B cem. Leperditiidae, Tax Kak Oyrpbl M peOpa MMelOTCA M y HeKOTOPbIX 
htepauTuug. OquaKo Hamevarollleeca pacuseHeHHe CTBOPOK y Cambria (xapaxk- 
12* 1095. 


Tep MOHWKeCHHA MOBEpXHOCTH PaKOBHMHbI Mery 6yrpamH, dopMa H pacnouiow) 
He MOC/eHUX) NO CBOeMy THITY He CBOHCTBEHHO JIenepAMTHU aM U TIpHOMKaet 
K THY CTpoeHHa Apyrux Comee NO3AHUX MasleOsOlicKUX CeEMeHCTB (Tetradellid 
Drepanellidae). Sta ocoGeHHOCTb CTpOeHHA PaKOBMHb! HOBOrO pola HaeT Ocr 
paHvie rpeqnomaraTb B HEM MpefcTaBuTedA Apyrol usOreHeTHYeCKOM Ber 
Tlayleo30HCKUX OcTpakoy. B cumy CKa3aHHOro J\eHCTBUTeJIbHOe CHCTeMAaTHUeCI 
noloxeHue Cambria ocraeTca HeaACHbIM. OHO MOXET ObITb ONIpesemeHo C AO 

TOUHOM TOUHOCTbIO TOJbKO MOCe HaKOMJIeHHA OOslee MOJHbIX aHHbIX IO Kel 
pulickum ocTpakogjam CCCP. 


Cambria sibirica Neckaia et V.—lwan owas ae 


Tonotun— kom. TMH AH CCCP Ne 1117/1, p. Boroma (Bat 
Cu6upb), afaHckuli aApyc HuaxKHerO KeMOpHA. 
Matrepuaa: 3 npappix crsopku (komm. IIMH AH CCCP Ne 111%) 
1117/2, xonn. BHMTPY Ne 816—1) u napyxxHEmt oTHeuaTOK JeBOM CTBOT 

(xonm. TMH AH CCCP Ne 1117/3). 
Onucau We: Pakopuna jenepquTOMAHOrO OYepTaHHaA C MIpsAMbIM CIMHBl 
KpaeM, H€CKOJIbKO BbITHYTbIM BBepX Hal 3aHHM Oyrpom. OOa KOHIa CNHHH 
Kpad HEMHOrO BbITAHYTHI H OOpasyloT ocTpHie yuiKH. Ilepequui KOHeL, BbIT) 
Buepe, BbILe 3aqHero KOHIA, Ooee WIM MeHee CKOMeHHOFO K OpIOWHOMY KPa 
BprowHot Kpal u30rnyTH. B pepxuel MosOBHHeE paKOBMHbI B NepesHen HM & 
Heli YaCTAX pacnosoxeub! ABa Oyrpa. IlepeqHu Oyrop BLITAHYT HECKOJIbKO 
HCKOCb K BbICOTe paKOBHHbI M H30rHyT B CTOpoHy Nepesuero Konya. BeimyKsol 
O6yrpa JOBOJIbHO paBHOMepHas, HO B HWKHEM YaCTH OH HavOosIee BbICOKHM H 
pOKMi, a y CHMHHOTO Kpad — y3ku. Saqunii Oyrop 3aHuMaeT NOYTH BCIO 3aqHe 
YacTb CTBOPKH (OT CIMHHOFO Kpas JO CepeMHbI ee BbICOTHI). Dopma ero. namiol 
HaeT aCHMMeTpHUHy!o Nupamugy. Bepuiuua Oyrpa HaxoQutTca MOUTH Ha cepesiil 
BbICOTbI PaKOBMHbI. CKJIOH Oyrpa KpyTO OOpbiBaeTCA BCTOPOHY OprouiHOro K 
M TOCTeMeHHO BbIMONaKUBACTCA K CIIMHHOMY Kpato. Cia6oe NOHWKeHHE CTBO}) 
Mex,ly OyrpaMu CHM3y OrpaHW4eHO BbINyKOCTbIO CTBOPKH. Muorga Kpait di 
BbINYKJIOCTH BbICTyMaeT JOBOJIBHO pe3KO B BHJe TOHKOFO peOpbilKa, coe HH 
meroca c o6ouMu OyrpamnH. B nepequHe-OproulHol uacTu paKOBHHbI pasBuT peti 
oOpasubilt BbICTyn, On KpyTO CNafaeT kK OplommHol cropoHe u OUeHb MONG 
mepeqHemy KOHUYy. Kpali crBopoK HeckouIbKO yTommeH. IlopepxHOcTb pakoBy 
MOKPbITa OYCHb MeCJIKMMM, TeCHO IpwueraiolluMu Apyr K Apyry OyropKal 
I 


Ee pa3mepbl B MM: 


No o6p. 4417/4 4447/2 816—1 
(rosoTHm) 

J\nuna 6,65 6,25 5,85 | 

Buicota 3,85 3;10 3,60 


3amMe4%au4u sa. Cambria sibiricasp. nov. Opa Hafiqena TOMDKO B BUIe tt 
POSHEHHBIX CTBOPOK, HE OTJCJIMMBIX OT NOpOsbl, HOSTOMY He yJlalocb pe . 
BOMPOCa O COOTHOIICHUM CTBOPOK, O XapakTepe HX CMbIKaHHA, a TaKKe BbIABH 
OCOOEHHOCTH CTpoeHHA HX BHYTpeHHeit croponst. JlocrynHasd HaGmoeHHIO re 
BUAYalbHad HSMCHYIMBOCTbh HOBOFO BUa BbIpaKaeTca Y paKOBMH B Oombuueli | 
MCHPII€H CKOIMCHHOCTH 3aj{HeTO KOHIa, B WIMHE HM pesmbedHocTu pe6poosy} 
HOTO BBICTyNa, Kak OCOOCHHOCTD B CpaBHeHHM C OpAOBMKCKMMH OcTpakoyamu 
OupH ('), MOX%KHO yKasaTb TOHKOCTEHHOCTS CTBOPOK Y HOBOTO BUA. 

_ B crpoenuu paxosunn Cambria sibirica Sp. Nov. HMeeTca MHOrO OOme} 
pakoBuHamu Aluta douvillei (Mansuy), onvcanHemm TlepBOHavaIbHO B Kd 
cTBe OCTaTKOB ocTpakog (*) us KeMOpua Kuraa. OgnaKxo pog Aluta, no 3aK4 
YeHHIO Yabpuxa vu Baccnepa (4), He npunayqnexutr K ocTpakOjlaM, a OTHOCH 
K Apyrow rpynne pakooOpasubix (Conchostraca). 


HacTOAlee BPeMA HeJIb3A C MOcTAaTOUHOK oMpeseneHHocThw o6baACHH| 
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Puc. 1. Cambria sibirica gen. et sp. nov. a —mpaBan crBopka cO6oKy, ronorun; 10X(Kom. 

TIMH AH CCCP, Ne 1117/1); 6 —npasaa crBopKa c 6oxy; 10% (komm. TIMH AH CCCP, 

Ne 1117/2); @-—mpaBaa cTBopka cOoky, NoppexkKJeHHbI gaK3emnnap; 10 X (komm. BHMITPH, 

Ne 816—1); 2 — cxXemMaTH3HpOBaHHbIH PHCyHOK MpaBOH CTBOPKH paKOBHHbI cOoKy (1) H co cTo- 
POHbI MepeqHero Kouta (2); 7X 


JIAH, 1. 441, Ne 5, Heuxas, Hpanopa 


ib OM3KOe CXOACTBO B OOMIEM THe CTpOeHia pakOBuHn OGenx cbopm. Moxuo 
eTONOMKUTh, YTO STO CXOJCTBO KOHBeprenHTHO. He ucksmo4aeTCA TakxKe OLIM- 
{HOCTbh ONpefesIeHHA CHCTeMaTHYecKOoro Nosom*KeHHA Aluta douvilei co cro- 
HbI YJibpuxa wu Baccnepa. Bosmoxuo, uro A. douvillei ornocurca K ocrpa- 
aM H, B TaKOM CJlydae, ABJIACTCA BHOM pola Cambria. OrpeT Ha 3TOT BOMpoc 
KET ObIT MOJYYCH TOKO MPH HakONJeHHA OoubIUero bakTHYeCKOrO MaTepH- 
a 10 KeEMOPHiCKHM OCTpakOjlaM. 


IlaneontonornyeckHit WHHCTHTYT Tlocrymusio 
Akayemuu Hayk CCCP - 2 VIII 1956 


IMTHPOBAHHAA JIMTEPATYPA 


1B. A.Usaunosa, Orpag Ostracoda. B ku. Tonesoii arnac opmoBuKcKoil Hu CHsTypuiicKoli 
yup Cu6upcxoli nmatpopmpl, 1955. ? H. II. Cysoposa, Bonpocn reonornu Asun, 
4954. 3H. Mansuy, Etude geologique du Jon-Nan oriental, p. 2, Paleontologie, Mem. 
me géol. de |’Indo-Chine, 1 (1912), *E. O. Ulrich, R. SeBassler,. Proce., 
> Nat. Mus., 78 art. 4 (1931). 
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JJoxnagn AkayweMuu Hayk cccP 
1956. Tom 111, Ne 5 


MAJIEOHTOJIOLH | 


E. A. PEMTJIMHTEP 


MUKPOCKOMNMYECKHE OPFAHHYECKHE (?) OCTATKH 
CEPJIOBCKOM CEPHM 


(ITpedcmaeaeno axademuxom H. C. Wamckum 25 VI 1956) 


OnucaHHble HwxKe CBOeOOpasHble MAKpOcKONMYecKve OOpasoBaHHA, MMeK 
we, MO BCeli BEPOATHOCTH, OpraHwyeckoe Mpoucxox*JenHe, OblIM HaleHbl 
BepXHeli uacTu cepgoOcKoh cepun Pa3ano-Ilayenmckoro mporv6a, B palonal 
Cepyo6cka, [lopaposku, Kpacnosep u [epecpimkuno. MatepvaieB Buse wWuiMe 
M OOpaslloB KepHa Obl Mepegan Ham V1. E. TlocruuKopolt. Cormacno ee JaHH 
yaCTb paspesa, COJepxKalllad OPraHWyeckKuHe OCTATKH, MIpeAcTaBeHa JOJIOMHTaM 
apruJiuTaMu MW NecuaHHKaMu HW COMOCTaBIAeTCA C MHHbAPCKOM cBUTOM Ypar 

Hexoropble BCTpeueHHble B STHX OTJIOXKeHHAX OOPasOBaHHA TpecTaBJA 
OKpyrvible KapOoHaTHble TeIblla C ONpeseseHHOH BHeLWHeH POpMOH MW BHYyTpe 
Hel CTpyYKTypoH. Ouu, BEPOATHO, ABJIAIOTCA OCTATKAMHM OAHOFO OpeeJIeHHOT 
BHla OpraHv3Ma, CXOJHOrO MO THY CTpOeHHA C MpeAcCTaBHTeJIAMH CHHesed 
HbIX BOJOpocuieH ruioeKkanca. Ou ObIIM HaliJeHbl B WIMdax U3 aJleBPOJUT 
paspe3a Ilopaposku. pyrue o6pa30BaHua, B BUe CBOeEOpasHbIxX CJIOMKHbIX CTPY 
TYP, NO-BUJHMOMY, ABJAIOTCA MPOAYKTOM XKH3HEJeATEIBHOCTH CJIOMKHBIX COO 
ULECTB pa3JIHUHBIX OpraHH3MoB. Ilo xapakTepy CBOeH CTPyKTYpbl, OOBIMHO KON 
KOBAaTOH HW CJIOMCTOM, OHH BECbMa HaNOMUHAIOT OOpas0BaHHaA THNa CTPOMATOJUT 
WM OHKOJIMTOB. OTOT THM OO6pas0BaHHll pacMpocTpaHeH B AOJOMHTOBbIX Mpocso 
BC€X BbIMeyKa3aHHblxX paspesoB. 

O6pa3z30BaHHW a, CXORHHEC C FTrAOeKANCOBHMH. Cue 
seJleHble BoJoOpociH Gloeocapsa oTHOcaTcaA K ceMelicTBy Gloeocapsaceae Ele 
kin et Hollerbach (1). To qaHHbim sTHX aBTOpOB, OHH MpesCTaBAAIOT KJeTK 
COeHHeEHHbIe B MAKPOCKONMYeCKve KOJIOHHM, pexe OMHOUHbIe. KneTKH Meld 
WapOBUAHY10 WH JJMNCOKasIbHY!0 POpMy HM OKPy2KeHb! MOCJIeOBaTeJbHO BK 
YeCHHDIMH Apyr B Apyra CH3HCTHIMH OOONOUKaMH. Hekoropble mpescTaBuTel 
STOrO CeMeliCTBa OOsafalOT CIOCOOHOCTHIO BbIJeJIATb H3BeECTb, OOpasya a 
CTKOBy10 Kopouky. [’loeKalicOBble 2KUBYT B BECbMa Pa3JIMUHbIX YCJIOBHAX Cpe{bl — 
B HA3€MHbIX, IIPCCHOBOJHBIX, COJIOHOBATOBOJHBIX H MOPCKHX (mc6epexbe). I ei 
KallCOBbI€, KPOMe€ COBPe€MeHHbIX, H3BeCTHbI TAaKKe U3 OTMOKeHHH cuuypa. B ne 
CJIeHeM OHM ObIIM Haligenbr M. JI. Sanecckum (2) B KyKepCHTOBBIX Clana 
[IpvOantuKu HM OnMCaHbI KaK HOBbIi pog Gloeocapsamorpha. | 

Halijenuble HaMH MHKpOCKOMMYeCKHe KapOonaTHble Tesla MO cBOelt BHeEL 
Heli Popme, HamWuHio OOoMOYeK M pasMepaM, Kak OyfTO, 6MxKe BCero cTOA 
K TJIO€KalCOBbIM BOJOPOCJIAM, MpHYeM K BHJaM, CHOCOOHDIM BbIJeIATh H3BeCT 
(XOTH He HCKJIOUeHa BO3MOXKHOCTh BTOPHYHOLO 3aMellleHUA KapOOHaTOM). OpHaKc 
MOCKOJIbKY B HacTOAIee BPeMA HET NOJIHOH yBepeHHOCTH HX TOKMECTBA, MbI y¢ 
JIOBHO OTHOCHM Halu qOpMbI kK ceMelicTBy Gloeocapsaceae, BbIJeAA AX B HC 
Bb poy Archaegloeocapsa. 


Archaegloeocapsa povarovkensis Gen. et sp. nov. 
Puc. 1, [—4, 


QINUMCOWMAIbHOE TeJIbIe, YIVIOWeHHOe Ha NosOcax, CO ca6bIM llepe2xXHMO 
B WeHTpe OOKOBONi NoBepxHocTH. CocTont u3 BHYTpeHHeli NONOCcTH (mMecTo ObIBIUe 
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Puc. 1. Bee u306paxkenua cenanbl c yBenHuenum 260%. 1 — 4 — Archaegloeo- 

-capsa povarovkensis sp. nov., CkBaxuHa Tlopaposka, PriHHUCTbIe aJIeBPOJIMTbI 

cepgo6cKoro KomiseKkca, ryOuHa 1698 — 1704 m: / — o6OmmH BH] CKoMeHHH, 

60%; 2a vu 6 — BUA OTeNbHEIX OCOGeli, renoTHM 9K3. Ne 1/1956; 3 — 4 — ocob6u, 

OObeMMHeHHbIe BHEUIHel OGom0uKON; 5 Hu 6 — Archaegloeocapsa (?) grandis sp. 

nov. Tam xe, rmyOuHa 1740—1752 m; 5 — npogombHoe ceyeHHe, 6 — momepeqdHoe 
ceueHHe; renoTun 9K3. Ne 2/1956 


JAH, rt. 114, No 5, Petiramarep 


MeTKH?) HW ABYX OObISBECTBICHHEIX HepaBHOli TOMMMHbI OOomOUeK, BHYTpeHHel 
ICTOH HM BHelWHei ToHKOH. IIpu Sombuiom yBemuyeHHu (300—700 x) Tenpbua 
3€TJIbIC, TOMOreHHOM CTeKsIOBaTOH TeKcTypbl, B CKPelleHHblX HHKOJIAX HMeIOT 
OMHUCTOe ToracaHHe, lBeTa HHTepdepeHMW — XapakTepHble Aid KapOoHaToB. 
CTpevaloTcA OObIGHO OMHOUHO, pexke [Be HI TPH OCOOH COeHHeEHbI OOmeli 
HeuHeH o6onoukol (puc. 1, 3 u 4), OOpasyior cKonMeHUA, BO3MOXKHO, pu 
(H3HH OObeAMHABLIMECA CIM3HCTOH OCGonoUKOl. Benuunna Tene, 10 HavOoub- 
leMy H3MepeHuio O6—62 v, lo HaHMeHbUemy 37—42 u. Beanuuna o6pasopanuit, 
OCTOAIMMX H3 AByX Teel, paBHa 80u, 43 Tpex —99 vu. J[uametp Buyrpenueli 
onoctu 18—24 vu. Tonmuua BHyTpeHHeli OOoNOUKU paBHa OKOVIO 12 wv, BHeIIHe;; 
Kono 6 wp. 

Mectonaxoxw enue: CkBaxkuna Tosaposka, rIMHUCTHIe asleBpOJIMTbl cepj06- 
KOrO KOMMVJIeKCa B HHTepBale rmyOuH 1698—1716 mM. 
Youotun o6p. Nel/1956, xpanutes B Teon. Uucr. AH CCCP. 


michaegloecocapsa (?) Srandis sp. foy, 
DiC. Pisa tr oe 


Oxpyruble TeJIblla Cc NepexKHMOM B cpefHeli wacTH G6OKOBOL NOBepxHOCTU 
OCTOAT H3 WEHTPaMbHO MOMOcTH (Oonee CBeTION B WIMdax), OKPyKeHHOH Tou- 
Toi HeACHO 3€PHHCTOH OOoNOYKOM (Oomee TeMHad B WIMdax). OOonouKa Kap- 
jOHATHAA; B CKPCWICHHbIX HHKOJIAX MoracaeT OMHOBPeMeHHO, HO OObINHO He3a- 
sHCHMO OT LeHTPpabHOH NoocTH. Berpeyaivcb (OpMbI TObKO OJMHOUHBIe. 

Pa3meppl Teste, 100—130 yw; QuamMeTp BHyTpeHHeii MomocTH OKONO 80 y; 
(ONMHHa OOoON0"KH 24 Lu. 

CpapHenue, Otmuyaetca ot Archaegloeocapsa povarovkensis Hamuunem 
‘OKO OMHOH OOOOUKH, ee CTPOCHHeEM HM 3HaHTeIbHO Goulee KPYNHbIMH pas3- 
MepaMH; BO3MO%KHO, MpeACTaBJAeT OCTATKH Apyroro pojla opraHv3oa. 

Mectouaxoxk enue: Cxpaxkuna Ilopaposka, riMHUCTbIe aleBpOJIMTbI Ha rsty- 
mMHe 1740—1752 mM. 

Tonorun o6p. Ne 2/1956, xpanutca B Peonoruyeckom Muctrutyte AH CCCP. 

O6pa30BaHHA THNA PUTOMUTOB. Kak yKa3blBaOcb BbILIe, B 
[OJOMUTOBBIX MpocsIoAxX cepAOOcKOH CepHH ObIVIM BCTpeyeHbl OOpas0BaHHA, CXOJ- 
ible CO CTPYKTYpaMH CTPOMATOJIMTOB MH OHKOJIHTOB. TnaBHy!0 pOuJlb B OMpeyese- 
IMM CTPOMATOJIMTOBBIX OOpasz0BaHHii UrpaeT HX BHeIWHAA copMa (4,°). Onpeje- 
IeHHe CTPOMATOJHTOB BOOOLIe OYEHb 3aTPYAHUTeJIbHO, TaK Kak NocJequve mpey- 
TABJIAIOT MPOAYKT 2KH3HEACATEIBHOCTH WeHO3a Pa3sJIMYHbIX BHAOB UH POJOB CHHe- 
eJICHbIX BOJOpOcueh (HW axe ApyruxX OpraHH3Mos), K KOTOPbIM HepeKO IIpHMe- 
UMBaeTCA MeXaHHYecKH OCaxKJaiollancA MyTb. OcoOeHHO TPYAHO, WIM, C TOUKH 
PeHHA COBPeMeHHbIX KslaccHuKallMli, COBCEM HEBOSMOKHO, OnpefedienHe PuTo- 
[MTOB B KepHe, Tle MbI MMeeM JeJIO OObIYHO C OYeHb HeEOOMbLIHMM y4acTKOM ux 
ena. CormacHo Cc 3THM MOXKHO 10Ka TOJIbKO YCJIOBHO TOBOPUTb O O/IM30CTH Hali- 
@HHbIX HaMH B WWwIMdax CTpyKTYp K H3BeCTHBIM B HacTOAee BpeMA THMaM 
TPOMATOJIMTOB H OHKOJIMTOB. 

Betpeyenuble B wiucpax cepoOcKoro KommseKca (PUTOMMTOBbIe OOpas0BaHnA 
lOMpasfeatoTCA 10 MHKPOCTpyKType Ha TPH PiaBHbIx THA: 1) ropu30HTaJIbHO- 
nlouctble, 2) CryCTKOBO-KOMKOBAaTHIe HW 3) KOHI[CHTPHYCCKH-CIIOMCTHIC HIM OOJIH- 
OBHHBIe. 

1. TopusontaipHo-cloucTble OOpas0BaHHA HMeIOT YeTKO BbIPaxKeHHyiO CuJO- 
CTOCTb, OOpasOBaHHY!O YepeOBaHHeM CMOeB WAM MOMOC PasM4YHOM TOJIMMAHbI 
| TeKCTypbl. Cpe HUX BbI,eMAIOTCHA: a) CTpyKTypbl MpocTble — YepeqoBaHHe 
ONOC PasMMUHO TOJIMIMHbI, HO OJIM3KOH TeKCTYPHI, 6) cmoxKHbIe — MoOcbI 
eOJMHaKOBOl TOMMMHbI UM pesKO pasiM4HOH TeKCTYpbI (HaNpHMep,— pasJH4- 
oro THMa 3€pHUCTOCTH, CTeKMOBATO-sYYHCTHIE MU CryCTKOBO-KOMKOBaTHIe). ITep- 
pie (a) MOriM Obl UpHHafiexKaTb K CTpoMaTOJIMTaM THMa Collenia, Broppie 
)—K Tuny Picnostroma. 

2. CryCTKOBO-KOMKOBaTble OOpa3s0BaHHA B U3 y4CHHbIX oopasiax Take lpeJ- 
TaB/eHbl PasHooOpasHbIMH THNAaMM CTPyKTyPp. SJecb BbIMeTAIOTCA: a) OHOpo- 
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Hble MHKpocrycTKOBble, 6) OAHOpoOfHble, COCTOAMIHe H3 OKPYJIbIx KOMOUKO! 
B) HeOJHOpOAHble CryCTKOBO-KOMKOBAaTHIe, COCTOAIME M3 pasmHuuHOH opm 
Wi TEKCTYPbI CrYCTKOB MH KOMOUKOB, OUCHb HanOMMHalOlllve OOpasoBaHuA THE 
Katangasia u Nubecularites, onucannpie B. I]. Macaoppi (*), 13 KeMOpuiicKH 
VW CHslypulickux OTMO*KeHHM CuOupH; Pr) crettupuyeckve KOMKOBATbIC CTPyKTYyp 
M3 OKPYTJIbIX MH OBaJIbHbIX KOMOUKOB CO. CBETJbIMM OOOOUKaMH. 

3. KonuenTpwueck clovcTble O6pa30BaHua: a) OOpa3s0BaHbl KOHWeCHTPUX 
CKHMH CJIOAMH H€paBHOH TOJUIMHbI, HO OM3KOM TeKCTYpe; OHH M3 HX HallOMI 
HaloT OOpaso0Banua TuNa Osagia, Apyrue cBoecOpa3subl; 6) OOpasoBaHuaA, COCTOS 
lve H3 OObIUOFO Apa, OKAHMJICEHHOFO TOHKHMH MeJIKO-BOJIHUCTBIMH OOOIOUKaM 
pasIM4HOM TeKCTYpbI (TEMHbIe MHKPOSeEPHHCTbIe H CBeTJIbIe CTEKJOBATO-Jy4k 
cTbie), BepoaTHOo, TakxKe IIpWHaexKaT K Oco6omy Buy ocarui. 

Bce 3TH yKa3aHHble CTPyKTYpbl OYEHb CBOeCOOpa3sHbl UW, HECOMHEHHO, 3aCJI} 


XKMBAIOT JlaibHeHuero JeTabHOrO M3yUeHHA HW OMMCaHHA. © 
Ilocrynuao 
21 VI 1956 


LMTHPOBAHHASA, JIATEPATYPA 


te M.. M. Touaaep6ax, E. K. Koc#ucKad, B. We Tl on ancK nn, Ome 
Je@UTeIb MPCCHOBOAHbIX BOZOpocue CCCP, Bs. 2, 1958. 2M. TI. Saneccxuia, Us 
AH CCCP, VI, cep..Ne 1 (1917). 3B. IL Macaos, Ipo6n. naneont. 2—3, ston Vu \ 
(1937). . 4-B. Il; -Macaos, H3n. AH CCCP, cep. reon. Ne 4-(1958). 5 VW. E. Tone 
HH KOB, AsBtopedepat qucceptanuu, BHU, M., 1955. *® Cloud, E. Preston, An 
J. Sci., 240, Ne 5 (1942). 
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Zorsayn Akagemun nayr CCCP 
1956. Tom 111, M5 


IAJIEOHTOJIO‘H A 


H. Il. CYBOPOBA 


POA, LERMONTOVIA B HH)KHEM KEMBPHH CHBHPH 
M CPEJHEM A3HH (TPHJIOBUTHI) 


(ITpedcmaeaeno axademuxom C. H. Mupoxossim 3 VIII 1956) 


Vsyyenve tpuio6uTos KemOpua CuOupcKoii muaTopMbl 3a MocmeqHHe TosbI 
OSBOJIHJIO H€ TOJIbKO BbIABHTb HOBble pOJ[bl H BHJbI, HO H CJleaTb peBusuio yxKe 
yIMECTBYIOWLMX CHCTeEMaTHYeCKUX eMHHW. B HwxKHeM KeMOpuu CuOupu, KaK 
BCcero MHpa, IlMpOKO H3BecTeH poy Protolenus, uMeHeM KOTOpOrO Ha3BaHa 30H. 
 HacTosee BpemA B CHOupH, B MpakTHKe reoslOorH4ecKUX HM MaseonTosornye- 
SUX HCC/leOBaHHi TepMHH «30Ha Protolenus» nouTH He ynoTpe6sseTca, NO- 
KOJIbKy JOKa3aHO, UTO 5Ta «30HA» COOTBETCTBYeT JBYM ApycaM,— BceMy JIeH- 
OMY Apycy MW BepxHel YaCTH asaHcKoro sapyca (%). [lepecmotpen tTakxe 
pog Protolenus Cu6upy; pesymbTaTaM sToro Hepecmotpa H MocBalllaetca JaH- 
asl CTaTbs. 

Poy Protolenus Oni BnepBble BbIyeneH Metrpio (Matthew) B 1892 r. B Bocrou- 
oH Kanaye (1°). BnocneqcTBHu 3TOT po Obl yKa3aH B Anraun (5), B 10.-B. 
lombiue (CBeHTOKUIMUICKHe Trop!) (6), B 10.-3. Tlombime (15), B CepepHoit Kopee 
4), B Mapoxko (!?), B Anyany3uu (1%) u B CuOnpu (1,7). Pogy Protolenus Metrtpto 
all CIeAyIOULylo XapakTepucTuKy: «[oOOBHOM WHT NomyoKpyrsbl, yMepeHHO 
BIT KJIbIM, C MOJBHXKHbIMH WleKaMH, TpOOJKEHHBIMH B WedHble WwHNbI. Cpez- 
AA UaCTb FOJIOBHOrO ILHTa NOYTH KBafpatuan. IlepeqHui Kpal WWHTa WHpoKHH, 
y3koH YeTKOH KalMon. Tnademb KOHMYeCKaA HH WHIMHApWyecKO-KOHMYe- 
Kad, B3yTan, C OOKOBbIMH Oopo3syaMu; OTLeeHa OT 3aTbIOUHOFO KOJIbia YeT- 
Oo Oopo3syon. HenosByrxKuHble WEKH pa3sJIHGHOM WIHPHHbl, OKaMMJICHHbIe JVIHH- 
bIMH Pla3HbIMH KpblluKaMu. Jlop3sasbuble 1BbI (MMUeBbIe LIBbI — H. C.) Bnepequ 
03a ras MOUTH TepMeHANKYJAPHbI HAapy2XHOMY KpalO TOJIOBHOrO LIHTA. 
[OBYXKHbIe WIEKH MpPaBHJIbHO W30PHYTHI; WeHbIM WAM OOBIMHO JWIMHHbIM. Tys0- 
AIIe MHOFOUeHHCTO; TleBpbl GoposquaTble, KOJICHUAaTO-H3OrHyTble, C WHMaMu 
quctanpHol uactu. [Iurvgquit KaHajCKHX BUOB HeEH3BeCTeH (MaJIeHbKHH?)» (7°). 

Tunuunoro Bua Ama poga Protolenus Marrbto ne yka3an. I]pu onucanuu 
ByX BUuoB aTOrO posa, P. elegans u P. paradoxoides nepspm ctonn P. elegans. 
lo B cratbe 1895 r. (14) pug P. elegans ObiuI OTHECEH ABTOPOM K HOBOMY BbIjleJIeH- 
oMy HM Toxpory Bergeronia; pug. P. paradoxoides, TakuM oOpasom, ocTaJica 
ApaKTePHBIM Ji pola Protolenus «B y3kKom cmpbicvle». JleiK (*) Nomarau, ¥To 
KauecTBe THMMUHOrO Bua pola Protolenus Hayqo npusHatb Pelegans, nocKouIbKy 
rOT BH, ONuCaH MepBbim. BowpiuMHcTBo xe apropos (?, ®, '*) cuvTaeT THNOM 
oma Bu P. paradoxoides, cuexya BbIOOpy, ClesaHHOMy aBTopom poa B 1895 r, 
“TIpHcoe{MHAtOCb K STON we TOUKe 8peHHsA. Buy P. paradoxoides, nso6parxenve 
oTOporo B3ATO U3 padoTbI MarTp1o 1892 r., mpHBeyeH Ha puc. |. 

V3-3a He3HaHHA THOMGHOrO BUfla MH HeocTaTOUHOTO KONIMUeCTBa (aKTHUe- 
<OrO MaTepHawia Jo 40-x rofoB Haluero Beka pod Protolenus nonMMasca WMpoKo. 
THM-TO H OObACHAeTCA (baKT HaXO*KeHHA OCTaTKOB pojya Protolenus Bo MHorux 
ecTax 3eMHOro wpa. IlocreneHHoe HakONJieHHe MaTepHavia NO NpoTOJeHHaM 
PUBeIO K TOMY, 4¥TO OObeM poyla Protolenus cTanH OrpaHH4MBaThb, BbIJeIAA 
aSIMIHbIX ETO TpeCTaBuTeseli B HOBbIe posh. Tak, HaripuMep, B t0.-3. Tlonbure 
Auranu on Obi nepeumenoBaH B pos Lusatiops, Richter, 1941 r. (¥*), B Aunja- 
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— Ri ia Hupe, 1952 (7), B Mapoxko — Hamatolenus Hupe 1952( 
Yeast tee — comolent Hupe 1952 (7), B CuOupu = Bergeroniell 
Lermontoya, 1940 (2,2), Bergeroniaspis Lermontova, 1951 (?). OTHM CaMb 


Puc. 1. Protolenus paradoxoides Matthew, 1,5, Hbw-Bpancyuk, 
Bocrounaa KanHajla 


CylleCTBOBaHve THMMYHBIX NpecTraBuTesett poga Protolenus B Espone, Apu 
vu A3HH nocTaBsleHO Oy comHeHve. K comasIeHHio, HAM HEH3BeCTHBI MpeCTaBuTey 
j poga Protolenus u3 CsBeHTOKUIML 
ckux rop Ilonbum, Ha3BaHHA KOT 
pbx onyOuKoBaHbI UapHouKun (§ 
a ONHCaHHA HW Ws800paxKeHHaA He Ip 
BeJIeHBI. 

E. B. JlepmMoutosa (I) ykasan 
uTo B CuOupH HMewTcA THMMUHE 
mpeyctaputeiu poja Protolenus;no 
po6Has XapakTepucTuKa 93TOrO po, 
HW ONMCaHHA ero ABYX BHJOB Obl 
jlaHbl e10 B padoTe (?). 

ConoctaBsleHHe CHOMpCKHX pe 


-_— cTaputesehH poya «Protolenus»(pue. 
ES u 3, A—I), a Take cpeqHeasvaTcK 
— — ro BHa STOrO pola (pue. 3,71), 9k3e 


IWIApbl KOTOporo Oblmw MuHe s106e3 
nepeqanb! H. E. Uepupnueson, ct 
NMYHBIM BHZOM poja Protolenus 


sy) 


=< : P. paradoxoides (puc. 1), no3Boms 
Ra) x ® 
yeas YBHJeTb Mexy HMM 4YeTKHE pez 
TALS auuua. Hamm mpeyctaputenu po 


oTunuarotca oT P. paradoxoides p 
JOM CYIICCTBEHHBIX YepT CTpoeHH 
copmol riaOenu, UMerollel TeHze 
IHIO K paclIMpeHHto (3a HCKIOUeH 
Puc, 2. Lermontovia dzevanovskii (Lerm.) em cpesqHea3svaTcKoro Bua), 6on 
1,5X, Cesep CuOupcexol muaropMbt IUWMPOKHMH HeMOABYXKHBIMM WleKaN 
B OOJIbIIMHCTBe Culy4aeB Gosee MINE 
KMM JIMMOOM H CHJIbHee paCXO(AWMMHCA NepeqHUMH BeTBAMH JIMLEBbIX LBC 
Tynopume y Hav6onee pacnpocrpaHeHHoro Buga—«P.» dzevanovskii u, 4 
BuuMoMy, «P.» grandis cocrouT 43 OombWIOrO KOMYeCTBa CerMeHTOB (20—2: 
MpHueM OHH M3 CpeHHX CerMeHTOB HeceT OCeBy!IO HIIy, KaK y HeKOTOpI 
peqIMxXuHA HW oONeHemIMA. [lepequcnenHble OTAMUMA He JONycKalwT OObe MUI 
HHA STAX MpoTOeHHA B pox Protolenus. Mpi cunraem HeOoOXORUMbIM OTHEC 
HX K HOBOMY pOjly, AIA KOTOpOro NpefviaraeM Ha3sBaHHe Lermontovia B uec 
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Puc. 3. A —Lermontovia dzevanovskii (Lerm.), 1,5, CeBep Cu6upcKo naatdop- 

mpl; B—L. grandis (Lerm.), 1x, Cepep Cu6upcKkor nuatrhopmpr; B—L. lenaica sp. nov., 

1X, p. Jlewa, cpemuee teyenue, g. Enanxa; IF — L. convexa sp. nov., | x, Cesep 

Cr6upcKon nuatpopmnl; JJ — L. turkestanica sp. nov., 1,3, Cpeguaa Asuna, Typxe- 
CTaHCKHH xXpeder 


TAH, rt. 111, No 5, Cypoposa 


7. B. JlepMontosoii, BnepBpie MOHOrpadwyeckW ONHCaBIel STHX TPHMOOUTOB. 
JriniAa poga Lermontovia or ypyrux, Tle peYMCJICHHbIX BbIIUe POJOB HaCTOJIbKO 
YYUECTBEHHbI, YTO 3aCTABJIAIOT HaC OOBEAHHUTH eFO MpeAcTaBuTeseli B OTIeJIb- 
ioe mofcemelicrso Lermontoviinae. VMutepecno, ro IipeAcTaBUTeJIH STOrO 
ToAcemelictsa B CuOupH 3aHMalIocT HHOli apean pacnpocTpaHeHHa, YeM OCTaJIb- 
ible MPOTOJIEHHJbI, H B OOJIacTH pacpocTpaHeHuA MOcIeqHUX OHH BCTpeyaloTcr 
3 HeOOIbIUMX KOHMYecTBax. Hmxe IIPHBOJUM XapaKTePHCTHKY BbIJeJIeHHbIX 
JaMH CHCTeMaTHYeCKHX KaTeropHit. 


é 


Cem. PROTOLENIDAE RICHTER R. et E., 1948 


Ilogcems Lermontoviinae Suvorova, 1956 

Tunuunb i poy—Lermontovia Suvorova, 1956. 

Auaruos. Ocepant yacTb CNMHHOrO IMTa y3Kaa, WiespasbHad — WEH- 
20kaad. HenoxByxKuble WeKH WHpOKHe, cBOoGoA_HbIe — y3Kue. Inasuble KpbILIKH 
y3kue. JIMUeBbIe WWBbI OTCTOAT JaeKO OT CNMHHbIX 6opo3y. TymoBume cocroutT 
43 OOJIbIOrO KOIHYeCTBa cerMeHTOB (20—23); KoneHUaTbIii Neperu6 OUeHb ca- 
Spi; Ha OMHOM H3 3aHHX CerMeHTOB HHOra HMeeTCA OCeBaHn HIvia. 

— OOnem nogceme iicts a— Lermontovia Suvorova, 1956, Rinconia 
upe, 1952. 

TeonoruueckuHih BospacT MH reorpaduyeckoe pac 
TpoctTpauveuue: Huxunh kKemMOpui, MeHcKuli apyc, CuOupb, Cpequaa 
Asua, Aujany3ua. 


Pon Lermontov a S.wvio£:0-v1a,.01956 


Tunuunpth Bu y—Lermontovia dzevanovskii (Lerm.) 

Auaruos. Tna6enb, pacuupstoulaaca Biepeyqu WIM WHIMHApMyecKas. 
Boposybi ria6eH, KpOMe epeyHel Mapbl, YeTKHe, C TeHJeHIMeli Coe qMHeEHHA 
mocpeAuHe. SaTHVIOUHbIM WIHT OTCyTCTByeT. MpoOHuTasbHbI JIMMO WIHpOKHH, pe- 
*Ke Y3KHH, HHOTa C BaHKOM Ha Hem. IlepeqHAA KpaeBasd KaliMa y3kaq, B Buse 
feperH6a nopepxuoctu. Ilepequve BeTBH JIMUeBbIX WIBOB pacxojaumeca. [lurn- 
WMH WMpOKUH, TpeyrovIbHbIii, C KPyYNHbIM TpeyrOJIbHbIM paxHcoM. PasMepbl 
KPyTIHble. ; 

Cpaspueune; Pog Lermontovia HanOonee O1H30K K pory Rinconia 
Hupé, 1952 (7) u3 Anyqany3uu no COOTHOUIeHHIO OCeBOM HM MeBpaJbHOM YacTel, 
HasIMUMIO WWMPOKHX HeMOABYKHBIX WleK, HO OTIHYaeTCA Ooee KPYNHbIMM pa3- 
MepamH, dopMoli rmaOeH, YeTKOM ee CerMeHTallMei, OTCYTCTBHEM 3aTbIJOYHOrO 
wuna. 

O6bnem poga—L. dzevanovskii (Lerm., 1951) (?), L. grandis (Lerm., 
1951 (2), L. lenaica Suvorova, 1956 (4), L. convexa Suvorova, 1956 (*)L. 
(2?) clavata (Lerm., 1951) (?), L. turkestanica sp. nov. 

feonoruuyeckui BospacT H reorpapuueckoe pac 
mpoctrpaneune: Huxuuii kemOpnit, nenckui apyc., Akyrua, Cpequaa 
Asua. 


Lermontovia lenaica Suvorova, 1956. 
puc. 3, B 


ToaoTrun: kpanugui, kona. TMH Ne 496/1, cOoppr H. Il. Cysoposoi, 
1948. 

Tuaruos. Kpanuyult kBapaTHoro ovepTaHva C CHJIbHO H30rHyTbIM 
pouTasbubiM Kpaem. ['naOenb yAIMHeHHas, pacuiMpeHHan BuepeAM WIM MOXTH 
UMIMHApuyecKas, CulerkKa MpHocTpeHHad BO *poOHTaNbHOlt yacTH. PpouTatbublit 
MMO 1UHpOKHit, BbITyKJIbIM C MOMepeUHbIM IHYPOBHAHIM BaIMKOM, MapaseJb- 
HbIM rla3HbIM BaslHKaM. [lepequue BeTBH JIMUeBbLIX IUIBOB CHJIbHO pacxoalecsa. 

Teonoruyueckul BospacT MH reorpamuyeckoe pac- 
mpocTpanedu He: JencKul apyc, enaHcKui ropusonT. bacceiin cpequero 
Teuenua p. Jleubl. 
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Lermontovia convexa Suvorova, 1906, 
; puc: 3, T 


Touotun: Kpanuqui, komm. MH Ne 501/7a, cops J. K. Anexcany 
poBa. ) , | 
Tuaruos. Kpanuguli wmpoKui, BbItyKIbIM, C CHbHO M30rHyTbIM PpoH+ 
TaJIbHbIM KpaeM. T'naGeb KOPOTKas, CHIbHO B3AyTad, pacuiMpeHHad Bilepesy, 
C OKPYFIbIM (PPOHTAabHbIM KpaeM. DpouTaMbHbI MMO y3KHH, Oe3 WHYyPOBAyL 
Horo BaluKa, BbInyKuIbIt. [lepequve BeETBM AHUeCBbIX LWIBOB C1a00 pacxoAALMeca. 

TeonoruuecKu BOSPacT H FeorpamurecKoe Pae 
NpocTpauHeuH He: JeHcKui apyc, Bepxu. Cesep CuOupcKoni naarpoPa) 


Lermontovia:-tiurkest ait ca; isp. nov. 
puc. 3, 


TouotTum: nomnpili sx3emnnap, komm. IIMH, Ne 1151/1, cOoppr 3. B 
Cuyopenko, 1948. 

Tuaruos. Kpanugui wupokui. nadeib WHIMHApHyueckad, Clerka IIpv 
OcTpeHHas BO (poHTamDHOM YacTH. MponTabHbl MMO WIMpOKUM, BbINYKJIbM 
CO IJHYPOBHAHbIM BaIHKOM, MapaJJIeJIbHbIM Tla3HbIM BasluKaM. Ilepequue BeTBH 
JIMUCBbIX IUBOB yMepeHHO H CHJIbHO pacxoyaumMeca. Oxono 20 TyJOBMINHBbIX 
CerMeHTOB. 

TeonmoruyuecKuilt BO3SpacT H reorpamuyecKkoe pac 
Mpoctpaveu He: sJencKui apyc Cpequeli Asun (TypKecranckuit xpe6er). 

Bpigqenenve poga Lermontovia u3 poga Protolenus npvBoquT K BbIBO,Y, 
uTo B Cvu6upu TuNMuHble npeyctaBuTemu pogla Protolenus moka HeH3BeCTHBI. |, 
HanOonee 6H3KHMH K THNMGHOMY Buy poga Protolenus saBaatorca ApeBHMet 
Bub! poga Bergeroniellus—B. gurarii Suv. (4) u B. spinosus Lerm. (7,4)—} 
10 @opMe rviaOesH HW CTpOeHHIO NepefHeH KpaeBOH KavMbl, HO OTJIM4aIOTCA OHH 
OTCYTCTBHEM ONMeBpasbHbIX BaJMKOB HM CHJIbHeEe pacXOAAMWIMMHCA NepeqHuMH 
BeTBAMH JIHUEBbIX IUBOB. Bo3mMoxuo, k pogy Protolenus oTHOCATCA KpaHHMH 
M3 HM%KHero KeMOpHaA Topuoro Autas (komm. O. K. Iloneraepoli), Ho HefocTa- 
TOUHOe KOJIMYECTBO MaTepHaJia HW MWIOXad CFO COXPaHHOCTb He MO3BOMAIOT POBO-} 
PHTb 06 sTOM Ooslee ONpeeeHHO. 


TlaneonronormuecKHi MHCTHTYT Tlocrynusi0 
Axajemuu HayK CCCP 2 VIII 1956 


UMTMPOBAHHAA JIMTEPATYPA 


1E. B. Jlepmoutosa, Tpuano6nutpl. B armace pyKBogauux cbopm, 1, Kem6puii, 1940. 

E. B. JlepmMoutosa, HuxnekemOpniickue TpuoOuTbl MH 6paxnonogE Bocr. Cu6ups,| 
1951. 3H. Il Cy soposa, Bonpocni reonoruu Asun, 1, 1954, —4H. Il. CyBpopoy 
Ba, Tp. IIMH, 63, (1956).. ® E. S. Cobbold, Quart. J. Geol. Soc., London, 66 (1910). 
§Y. Czarnozcki, Bull. Serv. Geol. Pologne, 4 (1927). 7 P. Hupe, Notes et} 
Met. Serv. Geol. Maroc, Ne 103 (1952). 8 P. Hup é, Ann. Paleont., 39 (1953). ® P'h,| 
Lake, Palaeont. Soc., 86 (1932). 1°G. F. Matthew, Bull. Nat. Hist. Soc. New 
Brunswick, 8, No 10 (1892). 11 G. F. Matthew, Trans. New- York Acad. Sci., 14 (1895). 
2 L. Neltner, Notes et’ Mem.’ Serv. M. Carte geol.. Maroc, Ne 42 (1938). 1S aaa 
E. Richter, Senckenberg. Naturforsch. Ges., Ne 455 (1941). 34K. Saito, Japan. J. 


Tee. 10 (1933), 4®M. Schwarzbach, Zbl. Min. Geol. Palaeont., Abt. B., Ne & 
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Horaagn Akanqemuu nayr CCCP 
| 1956. Tom 111, Ni 5 


: PHCTOJIO‘H A 


' Jl. J]. MAPILWHKEBHY 


PA3BHTHE KW BOSPACTHbIE H3MEHEHHSA 
IJIACTHYECKOH CTPOMbI KO)KH MJIEKOMMTAFOWIAX 


(ilpedcmasaeno axademukom E. H. Iaeaoecxum 18 VIII 1956) 


B nally saqayvy BXOAMIO cpaBHUTebHOAaHaTOMMYeCKOe UCCeAOBaHNe pa3- 
‘BUTHA BOJIOKHHCTHIX CTpyKTYP KOXKH MJIeKONHTAOUAX, OTHOCHTeEIbHO KOTOporO 
B JiuTepaType JO HacTOAMero BpeMeHH HeT ejMHOrO MHeHuA. UactTb uccsego- 
BaTeJleH HCXOJMT 3 NIPH3HaHHA OOPas0BaHHA JJACTHYeCKHX BOJIOKOH H3 LUTO- 
Tila3sMpl (buOpoOsactos. J[pyrue oTpullaioT Tako NyTb pasBuTuA, NpousBo,A 
9JlaCTHYeCKHe BOJIOKHa H3 yxKe CYUIECTBYIOMIMX BOJIOKOH, O Mpupoye KOTOPHIX, 
B CBOIO OUepeb, HMeIOTCH pasJIMUHbIe cyKeHun. B HacTosmee BpemMs u3Bec- 
TeH PA MaTOMOrO-aHaTOMHMYeECKUX UCCeOBAHHH, MOCBAILCHHbIX BO3PaCTHbIM 
H3MeCHeCHHAM BOJIOKOH COeQHHUTeJbHOH TKaHH (7). 3. C. Bonoguua (1) u3- 
yuasia BO3pacTHble H3MeCHEHHA KJIETOUHbIX 9JIEMeHTOB. OyHako 9TH pa6orbl 
He KacaloTca Mpouecca OOpa30BaHHsA BOJIOKHHCTHIX CTPyKTyp. 

MartepuasioM Jia HaCTOAMeH paOorhl CyKUIN: COeIMHUTeIbHAA TKAHb KOKU 
3KHBOTA H 0a SMOpHOHOB YeoBeka (OT 2,5 Wo 8 MecslieB) H JeTe (OT HOBOpOXK- 
JeHHBIX Jo 13-neTHero BO3pacTa), KOMKAa XRKUBOTA H CIMHbI B3POCJIBIX KPbIC H 
KPbICAT PasJIMUHOTO BOSpactTa, KOKA CNHHbI B3pOCNON OesOli MbIIM B HOpMe H 
Ha Pa3HbIX CTaMAX peNapaTHBHOH pereHepauMu. Matepvan cdbuKcupoBasca B 
cnupte c (popMaJIMHOM, BCMeCH CYJIeMbI C yKCYCHOM KucOTOH HB 12%-m qdop- 
MaJiMHe Jin tseHoK no Scponny. Llenonqunoppie u MapacdHH-lemmou,quHO- 
BbIe Cpesbl OKpawinBalucb m0 Masmiopv, pesopuHH-pyKCHHOM C HoyKpacKol 
TEMATOKCHJIMHIUXTIpIOH HW Oe3 Hee, a TaK2Ke HMMPeCrHHPOBaJINCb CepeOpoM 10 
Mapeul-BusibuiopcKomy. 

Y sMOpuona YemoBeka 2, 5 MeCALEB KO*KA COMeEPXUT MOJO Y10 COeAMHUTEbHYIO 
TKaHb. Ee pbixsiO pacnosoxKeHHble PUOpOOMAaCTb! HMeIOT TOHKHE JVIMHHbIe OT- 
pocTKH, Ha nienKax no SicBovny uOpoOsactb! yxe OunasmMaTu4uHb. B jepMe 
IIpUcyTcTByloT U Oy aloulve aJleMeHTbI. Cpequ COeAMHUTeEbHOTKAHHbIX KJIe- 
TOK WacTbl MUTOSbI. MmnperHallua cepeOpoM BbIABJIAeT Ha STON CTaMH HexKHyIO 
aprupoduspHyo ceTouxy. PesopiluHpyKCHH COBepleHHO He OKpallIMBaeT 
ipetiapaT, 4TO CBHJeTeMbCTBYeT O MOJIHOM OTCYTCTBHH B COCAMHUTEIbHOH TKaHH 
3macTtHueckoro BellecTBa. JleneHua JlepMbI Ha COCOUKOBbIN HM CeTUaTbI C/O 
B STOT NepHOJ ellie He HaOmoaeTcs. [losBsenve pasM4Hi MexKAy STUMH CJIOAMH 
MO2KHO OTM€THTb Y 2MOPHOHOB OKOJIO 4,5 MecaeB B KoxKe Oa. KomuyectBo 
OCHOBHOrO BeLeCTBa K STOMY BPeMCHH pe3KO BO3pacTaeT, BOJOKHA CTAHOBATCA 
Tome, OCObeHHO Ha MecTe 6yfyillero ceTUAaTOFO COA, U OOpa3syioT Oosee rycTy10 
CeTb, JEM B COCOUKOBOM cul0e. KuieTouHble 9JIeEMeHTbI K STOMY BpeMeHH MaCKH- 
PYIOTCA OCHOBHBIM BeIeCCTBOM HM He ABJAIOTCA MpecOvlafaollel YacTbIO coeju- 
HUTeBHOM TKAaHM, Kak paHee. ToscTple BOOKHa Oyfylero ceTuaTOrO COs IPH 
cepeOpeHuu uMeroT Ooslee CBeTVIbIH TOH MO CpaBHeHHIO C NpeKOJWIareHOBBIMH BO- 
JIOKHaMH, MO STOMY TipH3Haky MOXKHO IipequoaraTb HatasO MpeBpallleHuA Mpe- 
KOJIareHOBbIX BOJIOKOH B KOJIlareHOBble B KOxKe Oa y 9MOpHoHa B 4—4,5 
Mecsiila. OMHOBpeMeHHO C STHM MpelapaTbl HaYMHaIOT OKPAalIMBaTbCA pesopunH- 
dbyxcunom. IIpapga, oKpacka elle OleqHaa, HeYeTKaA, HO TeM He MeHee ee cule~ 
WyeT paccMaTpHBaTb KaK CBHJeTebCTBO NMOABIeHHA KpacOuHOM peakUMH Ha 
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371aCTHYeCKOe BeleCTBO, KOTOPOe B STOT TepHO ele He HMeeT XapaKTePHO 
MopONOrHH 3JlacTHYeCKHX BOJIOKOH. Takum O0Opa30M, B 9TO BpeMsA (4—4,5 Me 
calla) BOJOKHa COCAMHHTeIbHOM TKAHH OOJlaaloT aMOTepHbIMH CBOHCTBaMH, 
Takan KapTuHa HaOsloqaeTcaA B KOE Oa, B TO BPeMA Kak JepMa XKMBOTA Cll 
He OKpallMBaeTCA Ppe3OPUMH-pyKCHHOM M He OOHAapyXHBaeT AeeHuA Ha Cer 
yaTbli H COCOUKOBbIM CJIOH. ; : 

C BospacTroM KOMMYeCTBO OCHOBHOrO BelllecTBa B COCMHUTeIbHOM TKaHk 
YBeIMUMBaeTCA, BOJIOKHa pacnosaraiwoTcA moTHee. Ha myieHkaX 10 ScBouH 
y 6-MecsuHOrO SMOpHOHA MOXKHO MpocJeAMTb H3MeHeHHA B MOpdosorny ouope 
6nacros. Ecam Ha paHHux cTaquax @uOpoOsacTbl UMewIM pactiacTaHHyto, OTPO 
cTuaTy1o (OpMy C OOJIbLIMM KOJIMYECTBOM SKTONNA3MbI, TO K 6 MecAlaM OOJIb- 
IUHHCTBO (pHOpOGMacTOB yMeHbIUaeTCA B OObEMEe 3a CUCT yMeCHbINeHHA SKTOMNNAS- 
MbI. KosIMYeCTBO MUTOTHYECKH JIeJIAULMXCA KJIETOK B STOM BO3pacTe Pe€3KO YMeHb- 
waetca. K 6 MecallaM yTpOOHOK *KU3HH AUdpepeHuvalHA BOJIOKOH Ha KOJJare- 
HOBbIe H 9/laCTHYeCKHe CTaHOBMTCA YeTKOH. Ha npenapatTax, OKpalleHHbIxX pe- 
3OPUMH-byKCHHOM C MOAKpaCKOM JIMXTIpIOH OOa BHJa BOJIOKOH BbIABJIAIOTCA OF- 
HoppemeHHO. IIpH 3TOM MexKy HHMH CyLecTByeT TecCHaH MpocTpaHcTBeHHaHn 
CBA3b — OHM Bcerga conyTcTByloT Apyr Apyry. Ceryatbiii co JepMp! y 6-mecay- 
HOrO 3MOpvOHa yxKe CCPOPMHPOBaH HM COCTOUT U3 JOBOJIbHO TOJICTbIX KOJIAaPeHO= 
BbIX IYUKOB, O6pasy!Oulux ceTb. K HAM MJIOTHO IIpHJlexkaT MapaJJebHO HA yulMe 
3lacTH4eCKHe BOOKHa. Takoe COOTHOWeHHe HaOl0faeTCA WH Ha MpOJOJIbHbIX | 
HW Ha MoMmepeyHbIxX cCpe3axX BOJIOKOH. KueTouHbie 3JIEMeHTbI PaCMOJIOXKeHbI B LWe- 
JIAX Me2Ky Wy4KaMH BOJIOKOH, HMeIOT paciiviacTaHHy1o dopmy. B ceruaTom c0e} 
3TO TaBHbIM O6pa3om (buOpobacTbl; B COCOUKOBOM Cl0e KJIeETOK Ooblule, COCTaB 
ux Oosee pasHocOpasen. K 6 MecslaM aprupoduJibHble BOJIOKHA OCTAIOTCA TOJIbKO 
BOKPyr KOpHeli BOUIOCa, 3a4aTKOB Kees WH B OOMACTH Oa3zaJIbHOH MeMOpaHbl 
SnMepMuca. 

B nocueqyroulwe Mecalbl SMOpHoreHesa Pa3sBHTHe COeHHHTeJbHOM TKaHU 
KOXKU HeT MO NYTH yTOJIMeHHA CeTUATOTO CJIOA, YBeEJIMYCHHA KOJIMYECTBA BO- 
JIOKOH, COMPOBOXMaoulerocA YNJIOTHEHHeEM COeHHHTeJIbHOH TKaHH. I]pH 3TOM 
KJICTOUHbIe SJIEMCHTbI B TaKOM CTeNeHH CaBJIMBalOTCA, YTO He Bcerfa yaeTca 
ompejeHTb UX Npupoyxy. BmectTe c KOMMYeCTBEHHbIMH H3MCHEHHAMH B OCHOBHOM 
BelleCTBe HAMeYaIOTCA H3MCHEHHA B PaCMOMOKeHHH KOMAareHOBbIX H 3MacTH- 
YeCKHX BOJIOKOH, KOTOPbIl€ COBEPIICHHO YeTKO MPOABJIAIOTCA B epMe peGeHKa 
B NlepBble Ba rola KH3HH. OHM COCTOAT B TOM, UTO 3ulaCTHYeCKHe BOJIOKHA | 
B OOJIDIIMHCTBe CBOEM Ke HE CONMYTCTBYIOT KOJIareHOBbIM, a OOpasyloT CamocTo- 
ATEbHY!O CeTb. BoOKHa 3ACTHYeCKON CET HAXOJATCA B HATAHYTOM COCTOAHHU 
WM Bcerla HMeIOT IpAMoe paciOsO*KeHHve, B TO BPeEMA Kak KOMMAareHOBble NyUKH 
MMeCIOT H3BUTOM XO, OOpasyioT MeTIM, U3ruObl. QacTMuecKHe BOJIOKHAa JepMbI 
pwoOperaioT XapakTepHblii BUA, CHewuduyecKHH JIA STOO THMa BOMOKOH: 
OHH He OOpasyioT MydKOB, HMeIOT Ha BCEM MPOTH2KCHHM OMHAKOBbIM AMameTp, 
MCTOHYAACh JIMIMb B COCOUKOBOM CyI0e; XAPAKTEPHO BeTBATCA, OOpasyA B MecTe 
PasBeTBJICHHA pacluMpeHHsA, TMiOULalKH. 

C BospacToM TOsMHHAa CeTYaTOFO COA KOU BCe BOSPAacTaeT, COeAMHUTEIb- 
Had TKaHb CTAHOBHTCA ellle Goslee MIOTHOH, HO YBeJIMYeHHE OCHOBHOYO BelllecTBAa 
B STOT NepHOA MpOUCXOANT raBHbIM OOpasOM 3a CYeET YBeEIMYeCHHA HW YTOMMeHHA 
KOJIMareHOBbIX BOJIOKOH, a KOJIMYeCCTBO 9aCTHYeCKUX BOJIOKOH WM MX XapakTep 
B TedeHHe NepBoro JeCATHJETHA HCMbITHIBAIOT HESHAYHTeJILHbIe H3MeHeHUA. 

OQNacTHYeCKHEe BOJIOKHA MPH Mepexoje B COCOUKOBBII COL MCTOHUAaIOTCA H O6- 
Pa3yIOT OKOJIO SIMAepMHCa PasBeTBJICHHA B Bue KUCTOUeK. OryenbHble TOHUAII- 
INMe BOJOKHA STHX PasBeTBJICHH MOAXOMAT K OasasbHOH MeMOpaHe M CMBAIOT- 
cA ¢ Hel. 

CornacHo Ha6ojeHuam psa aptopos (4,5), BomOKHUCTHIe CTPYKTypbI 
KOK MCIBbITHIBAIOT TIyOOKHe H3MeHCHHA B TeYeHHe BCeli KUSH YeOBeKA. 

Y wccieOBanHbIX HaMH MJleKONMTaOMNx (6enaq MbIIb, Genaa Kppica) 
KovwKa COXPaHAeT COMM NaH CTPOeCHHA, XOTA M BapbupyeT B JeTanax. Kounu- 
YECTBO 3/1ACTHYECKUX BOJIOKOH B JepMe OYeHb He3HAYHTebHO, NO CpaBHeHHIO 
c YeopeKoM. IlonBjeHve sacTHYeCKUX BOJIOKOH Y KpbICAT HaGwloJjaeTca JMUIb 
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KOHILY 1-i{ HeqenH 2xu3HH. JlepMa 3-qHeBHOrO KpbICeHKa CocTOHT H3 GombIOro 
AMYECTBA OTPOCTYATHIX KJIETOK, B OCHOBHOM (uOpoOsacTos, H ceTH MpeKovia- 
HOBBIX BOJIOKOH, KOTOpble HE OKPAallMBaloTcs pesopuuH-PyKcHHoM. [losyquee 
fleHb) Ha MOBepXHOCTH OTPOCTYaTHIX PUOpo6acTOB BbIABUIAROTCA TOHUALMIMe 
actuueckve BosloKHa. Mx KosMuecTBO, XapakTep pacnouloxKeHHA COBeplue HHO 
ible, UCM Y aprHpO@UJbHBIX BOJIOKOH, H BOSMOMKHOCTh KaKkOli-H60 WeHTH- 
{Kal STHX ABYX BHOB BOJIOKOH y KPbIC COBepwieHHO HcKNOUaeTca. Konn- 
CTBO S9J1aCTHY€CKHX BOJIOKOH C BO3paCTOM yBeJIHUHBaeTCA, HU y 2- HeyebHOrO 
BICCHKA OHH XOPOUWIO BbIABJAIOTCA MPH OKpacKe pesopuMH-PpyKcnHom. Hexko- 
poe uNcwIO UX elle pacnowloxKeHO Ha MOBepxHocTH KleToK. B 3ToM BospacTe 
TONOM CepeOpeHHH YETKO BbIABJIAIOTCA TaKKE KOJIJIAPeHOBbIe BOJIOKHA. 

IIpv 3a2KMBJICHHH KOXKHBIX paH y Gelli MbIIM HaOmOJaeTcaA BOCCTAHOBJeHHe 
ACTHYECKOH CTPOMbI IYTeEM HOBOCOpasOBaHNA S1aCTHYeCKHX BONOKOH, pocta 
apbIxX Su1aCTHYECKHX BOMOKOH HaOsiofaTb He yjlasocb. 

; OOpascBahhe HOBbIX 9/aCTHYCCKHX BOJIOKOHELL MpOucXO_NT Ha 8-HeBHOII 
AMM 3axKUBJIeEHHA pPaHbl. OTOT Mpollecc MPOMCXOANT, Kak HM B HOPMaJBHO 
ISBUBAIOWeHCA COCAMHHTEIbHOH TKAHH OesOli KpbICbI, BCerfqa Ip Henocpes- 
BeHHOM yuacTHu (puOpoOacTos, T. €. SKTOMNMASMaTHYeCKMM TyTeM. TonuaiiiHe 
ACTHYECKHE BOJIOKOHIA, MOABIAIOULMeECA Ha MOBepXHOCTH du6pobnacTos, 
asy OKpaluMBaloTcsi PesOplMH-PyKCHHOM HM He MpOABAAIOT cCpoOfcTBa K 
peopy. ; 

B MpoTHBonoIOxXHOCTh STOMY, B COeCAHHHTeIbHOH TKaHH YeOBeKa 9/1ACTH- 
CKHe BOJOKHA HE 3akJafbIBalOTCA Cpasy B BHC Je*PUHHTHBHbIX BOJIOKOH, 
MEYOULUXCA y peOeHKa MOCJe pOaRJeHHA, a NPOXOAAT pA NOcTenNeHHbIX CTyMe- 
M pasBHTHA, ITO, OU€BHAHO, HM OODACHACT TPYAHOCTH B HaO/OJCHHH NOABEHUA 
PBbIX 3JIACTHYCCKHX BOJIOKOH. 

B nepwog, Kora pe3sopunH-yKcHH HayHHaeT Judpy3Ho OKpaiuBatTb BO- 
)KHa CCEAMHUTEMbHOH TKAHH, 9JIACTHYCCKOe BeLIeCTBO ellie He HMeeT MOP*ouo- 
IH, XAPaKTePHOH MA 3ACTHYCCKHX BOJIOKOH, HO B TO Ke BpeMaA y2Ke He OOHA- 
yKUBaeT KAKHX-JIHOO MpOCTpaHCTBeHHbIX CBA3eH c PuOpoGacTamHu. OueBuyHO, 
laCTHYECKOE BELECTBO NpOAyUupyeTcA He B BHe CPOPMHPOBaHHbIX BOJIOKOH, 
B KaKOH-TO HHOU (cpMe, KOTOPaA Ha paHHeli CTaquH He OONlaqaeT XapakTepHOu 
JaCOUHOH peakuvel. 

Tlosquee (4—4,5 mec.) BoOKHa NpHoOpeTaioT CNOCOOHOCTh OKpallIMBaTbcA 
-30PILMH-PyKCHHOM, COXpaHsAA OJHOBPeMeHHO H CMOCOOHOCTb YePpHUTLCA cepeb- 
yM. IlpaBia, Ip 3TOM HMMperHHpOBaHHble BOMOKHA HMeIoT Coulee CBETUIbIN TOH, 
'M IIp€KOJJareHOBble Ha PaHHUX CTa\uAX, HO, TEM He MeHee, ellie He MOryT ObITb 
3BaHbl KOJWIaPeHOBbIMH (BOJIOKHa C aM@OTePHBbIMH CBOLCTBaMhH). 

C pospactToM (5 Mec.) pesopuHH-ykKcHH MepectaeT Auppy3HO OKpalivBaTb 
JUKV BOJIOKOH H HavHHaeT BbIABJIATb TOHKHE JJ1ACTHYeCKHe BOJIOKOHMA, pacno- 
WKEHHbIC HA MOBEPXHOCTH Oowee TONCTHIX KOJINAreHOBbIX. JIuiub kK 6 MecalaM 
(OPHOHAMbHOH %KH3HH MOABAAeETCA YETKOe pasfeJIeHHe BOJIOKOH COeAMHHTEJIb- 
yi TKAHH Ha 9/lacTHYecKHe HM KOMNareHoBble. I]pu 9TOM OOa Ba BOOKOH 
\cMOlaraloTed MapaebHO Apyr Apyry. OTH mpowecchl NponcxoAAT B ko*Ke 
ja HW KUBOTA He OMHOBPeMeHHO; B COeEAHHHTebHOM TKAHM KUBOTA BCer a HAaOJIO- 
eTCA 3HAUHTeIbHOe OTCTaBaHHe POPpMOCOpasOBaTeJIbHbIX TMPOLMeccoB. 

SracTuyeckve BOOKHa Yy 6-MecAuHOTO TWOAa ellle He HMeIOT XapaKTePHbIxX 
PT CTPOCHMA, KOTOPbIe MOABJAIOTCH JIMIb Nocse poxjenua. B nepBple Ba 
Jla Mocse pOARJCHUA MEHACTCA HW B3AMMOpacnOORKeHHe I1AaCTHYeCKUX HW KOI Aa- 
HOBbIX BOJIOKOH, KOTOpble OOpa3yiOT Be IIpOcTpaHCTBeHHO H€3aBHCHMble CH- 
€MbI, XOTH BCerla OCTaeTCA H3BECTHOe KOJIMYECTBO BOJIOKOH, PaCMOJOMKeHHbIX 
paneIbHO Apyr Apyry- 

Y apyrux npegctaputesei MueKonntTaiomnx (6eaa Kpbica, Oeslad MbILUb) 
acTuYeCKHe BOJIOKHa OOpa3syIOTCA B HeMOCpeACTBEHHOM CBASH C cuOpoosa- 
aMH, Ha HX HOBeEPXHOCTH, Cpa3y MpOABAAA XapakTepHble THHKTOPHaJIbHbIe 
olictpa. B 9TO Ke BPeMA BbIABJIAIOTCA NPeKOJAareHOBble BOJIOKHA KaK CaMO- 
OATebHaA, HE CBAZAHHAA B CBOCM pasBUTHH C 9JlaCTHYCCKUMH, CHCTeMa BOJIO- 
HH. 
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TakuM OOpasoM, u3y4eHHe B3xATOrO MaTepHasia NO3BOAeT peo 
HaIHuve pasHYHOrO cNnocoba pasBHTHA 9/1aCTHYeCCKUX BOOKOH. Pa3symeer 
JWI OKOHYATeMbHOTO NOATBeEpXJeCHUA STOO IpeAMOMOReHAA HeEOOXOAMMO Oon 
INMpOKOe USYYeHHE QAaCTHYCCKOH CTPOMbI Y Pa3JIM4HbIX 2KHBOTHBIX H B pasa 
HbIX OpraHax, HO 3TO UpesMoNO*KeHve BMOHE BePpOATHO, TaK KaK BejYUIM 
OCHOBHbIM M€X@HH4eCKHM 3JIEMeHTOM COeHHUTeIbHOM TKAHM ABJIAIOTCA KOM 
TeHOBbIe BOJIOKHA, a 9/1aCTHUeCKHe BOJIOKHA, NOABHBIIMeCA MOsAHee KOJIMA 
HOBDIX H B PUJIOPeHESE, BbIMOJIHAIOT BCIOMOFaTeJIbHYIO POuIb (7), IPOABIAIOWLY1O 
B PasJIMYHbIX OpraHaXx C pa3sHOM HHTeHCHBHOCTbH, YTO BIOMHE COracyeTcsA C He 
JMHaKOBbIMH CpOKaMH MNOABJICEHHA 2JIACTHYeCKHX BOJIOKOH Y pa3JMUH 
2KMBOTHBIX. 


Jlenuurpalckui mequaTpuyeckui Ilocrynuao 
Me€AMUMHCKHHM HHCTHTYT 3,VII 1956 | 
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Hoxsagn Akagemun nayx CCCP 
1956. Tom 111, Ne5 


«fT HCTOJIOTHA 
r. ©. TAHAKOB 


K BOMPOCY O PA3BHTHH BOJICCA 
yY ‘CEJIBCKOXO3AHCTBEHHDbIX )KHBOTHDbIX 


(ITpedcmasaeno axademuxom H. H. Illmaaveaytenom 17 VII 1956) 


Uccneqya pa3sputTve KoxKH y KpynHoro poraToro cKoTa H MUKDpOCTpyKTypy 
ASHBIX Y4ACTKOB KOXKH BSpOCJIbIX MKMBOTHDIX KPyMHOro poraToro cKorTa, 
TakKxKe H3y4uad pasBHTHe HW CTpoeHHe KOK JPyruxX cesbCKOXO3ALICTBeH- 
IX 2KHBOTHBIX (CBHHbA, OBA, JOWab, AK, BepOMOA, ceBepHbIii oneHb, 
Cb H [p.), MbI MOMyUMI ClesyroulHe 
aTepHaJIbI O 3aKOHOMePHOCTAX pa3- 
ATHA Bosloca. 

“Tlourm Bo Bcex y¥acTKax KOKH 
POBbI B SMMAepMuce OOHAapyxBa- 
TCA TPM HapyKHbIX COA — poro- 
oH, OecTAMMH HW 3ePpHUCTHI, r1y6- 
 pacnooxKeH cIOH WHIHHApHye- 
xMX KJIeTOK. B HeKOTOpBIX Cyyanx 
aM yJlaJlOCb IpocwlequTb, 4TO BCe 
fH CJIOM MMeIOT HeMocpejCTBeHHOe 
ONOJKeHHe H BCTCHKaX KOpHeBoro 
emika Bosioca. IIpH 3TOM OKa3bI- 
aeTCA, UTO BHYTPeHHee SiIHTeMHaJIb- 
BJlaraJIHWle MpOXOAUT BAOJIb BCe- 
2 KOPHeBOrO MelllKa BIIJIOTb JO 3TIH- 
epMvca KOXKH, a He JO ypOBHA Me- 
Ta BMayeHHA CaIbHbIX  Kele3, Kak 
PHHATO CUHTATb JIA KOPHEBbIX 
eCWIKOB BCeX KHBOTHBIX. Jlerko ObI- 
O YCTaHOBHTb, YTO BTAKMX Cyydaax 
HKHHM COM pOroBblX uelllyeK 93IH- 
epMuca, Nepexo,amulH B CTeHKy 
OpHeBOTO MellIKa, CTaHOBHTCA He 
e@M HHbIM, Kak KYTHKYJIOH BHYTpeH- 
ero 9MHTeHalbHOoro§ BJlaraJMuya. 
Je YIOULM 3a HUM OecTAMMH cmon Puce. |. Cxema pacmoulOxKeHHA KJICTOUHBIX CJIOCB 


g *  B Tpolecce pasBUTHA BOsIoca. HaBepry Kana 
Me re ee oWIHNKy1a, POPMHPYIOWHHCA B CBASH C pa3sBH- 


€KCJIN, a ele ruiyO2Ke eK alan 3€P-  — tyem cabHoli 2xee3bI! pe — PporoBok col (Ky- 
McTHIT COHN, OOBIMHO COCTOAMM M3 tuxysa), 6c — Gnectauli cnoli (croft Pekan), 
ee irre aminivtiie oan cid apy uiice onion aaeee 
EE aces eile Hates Waka eres CHC — CAJIbHbIC 2KENE3HI 
PasBuBaiollulicaA BOJIOCHHOM ou- 
WKY BHadale oOOslaqaeT TYMbIM 
BaJIbHbIM KOHYHKOM. B rayOuHe KOXKU BITOT TYMOM KOHYMK HaYHHaeT BpacTaTb 
Je IMHUTeJIbHOTKAHHbIM COCOUeK C MHTAIOIMMH KpOBeHOCHBIMH cocy jam. KonunK 
OMMHKYIA BIAYHBACTCA BHYTPb, IpOHCXOAUT CBOerO POJa BbIBOPadHBaHHe KOp- 
eporo Meuka (puc. 1). [lockombKy B 3TOM BIAYeHHOH KOHWeEBON YaCTH KOpue- 
oro MeliiKa pacnOslaraeTca COeJHHUTeJIbHOTKaHHbIM COCOUeK C KPOBCHOCHBIMH 
ScylaMU, TO JleKalllWe BOKPYF HeEPO SMMTeMMAIbHbIe KICTKH HAYHHAIOT YCHJIEH- 
O MuTaTbes HW jlemuTbcH. HactynaeT ycuvieHHoe pa3MHOKeHHe KJIeTOK SIIHTe- 
WA JTYKOBMIbI. Ho nocKOJIbKy KJI€ETKH Pa3HbIx COeB ye JeTePMMHMPOBAHbI, 
) HM BCBCEM Pa3BHTHH OHH laloT pa3HOKavecTBeHHble COM KaK B CaMOM 
repxKHe BOIOCa, TaK HW B CT€HKaX BHYTPeHHeTO SMMTeMMAIbHOrO Buaralula. 
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Ecau coequHuTeIbHOTKaHHbI COCOUeK KPyMHbli, TO Hal HAM pacnouara 
eTCA IWHPOKOe TWwaTO SMMTeMMaJIbHbIX KJICTOK. Us HHUX KJIeTKH WHJIMHApHye 
CKOrO CJIOA YCHeHHO JeIATCH MU Lalor OOMAbHbI MaTepvall AA OOpas0Bann! 
clon sepHucTbIx. KeTOK. IlocnequMe, pacnonaraach Gosee WIM MeHee Tapas 
JI@JIbHO TOBEPXHOCTH KOXKU, JalOT TOJICTbIM NOPHCTbIM COM MO3POBOTO BelllecTB} 
B KPYHHbIX OCTeBbIX BOIOCaX (puc. 2 M 3). 

Vinyio poulb urpatoT GoKoBble yIJOWeHHble KleTKH, AudPepeHUMpOBanHBl 
B CTOPOHy OOpasoBanua OecTamero con. PactomoxmKeHve UX, B OCHOBHOM, Tlep 
NeHAUKYJApPHOe NOBEPXHOCTH KOXKU, HW TAK KaK OHH COCTABJAIOT B OOMIel CyOr! 
HOCTH J[Ba-TpH pAa KIeTOK M pacnosarawrca Oovee MOBEPXHOCTHO, TO UX Poc} 
B JLYKOBMUe JaeT Coulee MOBEPXHOCTHDIM, Oosee TOHKUK M MJIOTHbIM COM KOp 
KOBOrO BellecTBa cTepx%KHA BOMOca. IlocKompKy «poroBoln» cOM STM epMuc} 
ToulyuaeT 3[eCb MOBeEpXHOCTHOe pacnoowKeHHe, TO HM Ha CTep*KHe BONOCAa B NPC 
lecce BbINAYMBaHHA KOPHeBOTO Mellika OH OCTaeTCA CaMbIM HaPY2KHbIM, OJHC 
COMHDIM KYTHKYJIAPHbIM CjIoeM. Tak MpOWcXOAUT OOpasoBaHle Cs10eB cTepxH} 
ocTeBoro BOOCa HIM MpecOpasoBaHHe KJIETOK KOPHeBOrO MeLlIKa B €FO BBIBEp} 
HYTOM BO BHYTPb HM pacTymjeH YacTH, KOTOpylO MbI HM UMMeHyeM BOJIOCOM. 

Vnyto cyfbOy mpetepmeBaloT KJIeTKH HEBbIBePHYTOM YaCTH CTeHOK BOJIOCH 
Horo (bommuKya. OHM OcTaloTca B Oosee OeQHbIX yCJIOBHAX NMTAaHHA, Tost 
6bICTpO NOABepraloTca OpOroBeBaHHlo 3a MCKJOUeHHeEM MpOvSBOAAWerO Hapys 
HOrO WHIMHApMYeCKOrO cyIOd. CaMbIli BHYTPeHHHM poroBok COM MpeBpalaere 
3lecb B KYTHKYJY KOPHeBorO BJaranvlla, KOTOpad, KaK M3BeCTHO, Hemocpes 
CTBEHHO CONpHKacaeTCaA C KYTHKYJON CTep2KHEBOM YacTH KOpHA BOOCAa. Iny6 
Jlexkalluli 6ecTAMLUH COM CTAHOBUTCA OPpOroBeBLUHM cI0eM TeKcuiM, a COM 3ep 
HUCTHIX, BEPeCTCHOBHAHBIX KJIETOK CTaHOBHTCcH C10eM TeHsie BHYTpeHHEPO STIMTed | 
aJIbHOro Bylarasuila (puc. 2 u 4). CaMblit Hapy2xXHbIM COM UMIMHApMueckH 
XKMBbIX KJI€ETOK CTaHOBHTCA CTeHKOM HapyKHOTO STMTeEMHAaJIbHOrO BJlaraJMuh 
Bawxke K NOBepXHOCTH KOKH ITOT CMON NPOHSBOAUT OOMbIUICe KOMMYECTBO PATO! 
2KMBbIX KJICTOK. | 

Takum 0Opa30M, NO HallivM J[aHHbIM, MO3POBOe BellleCTBO CTep2xKHA BOMOCA pai 
pasyeTCH BepeTeHOBHAHbIMH WIM POMOMYeCKHMH MapaJJieIbHBIMH MOBepXHOCT 
KJI€ETKAMH 3€pHUCTOYLO CJIOM STIMeEpMUCa, UTO COOTBETCTBYeT C010 Tense BHYTpe 
Hero Bularamuula. Kopkopoe BellecTBO BOOCa CO3aeTCA 3JIeEMeHTaMH, oe 
CTBYIOWLMMM KJleTKaM OJleCTAMeErO COM STIMJepMUCa WIM KeTKaM con Teken 
BHYTPeHHeroO SNMTeMMaIbHOrO Baranya. KyTukyJa, WIM YeryiuaTH cio 
CTep%KHA BONOCa OOpasyeTcA KN€TKAMH POroBoro COA TO, COOTBETCTBYe! 
KJI€TKAM KYTHKYJIbI BHYTPe€HHEFO SIMHTeMMasbHOrO BJlarauula. 

B Tex culydaixX, Kora B CTepxKHE BOMOCAa OTCYTCTBYeT HIM MOUTH OTCYTCTBYE 
MOSTOBOE BeleCTBO, BOJIOCKM BCerla NOyyaloTca TOHKHe, Myxopbie. Mpi a 
Py2KHJH, YTO pasBHTHe MyXOBbIX BOJIOCKOB CBA3aHO C OOpasoBaHHeM O4eHb cab 
PaSBUTOTO COCAMHUTebHOTKAHHOTO COCOUKAa, KOTOpbIii clerka BIAYMBaeTC: 
B JIyYKOBULY KopHa. B Takux JyKOBUWaX MOUTH He OOpasyetca Maro, H cocoue’ 
OObluHO HMeeT opmy Konyca. B oOpas0BaHH CTepxKHA MyxXoBoro BOsOCAa IIpH 
HMMaloT yuacTHe, NO CyINeCTBY, TOJIbKO OOKOBbIC MOBEPXHOCTHbIe KJeCTKH BIA 
YHMBaHHA, T. €. KMeTKH, CHOCOOHbIe OOPa3s0BbIBaTb KOPKOBOe BeLeCTBO H KYTH 
Kysly Bonoca. Ilockombky KYTHKYJApHble KICTKH B TOME He MOryT BCOBC 
KYNHOCTH HMeTb Ooslee4—6 vu, a KIETKH KOPKOBOrO com — Oomee 16—22 y 
TO 6e3 YUaCTHA KPYMHBIX KJICTOK 3€PHHCTOTO COA BOSHUKAIOT TOJIbKO TYXOBBI 
BowockH. Jlvamerp mocieqHHX He MOxeT mMpeBbluaTh 28—30 yu, UT 
HaOwloqaeTcH, HallpHMep, y TOHKOPyHHbIX OBEelL. 
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MockoscKHit TEXHOOrHYeCKHi MHTUTYT Tlocrynusao 
MACHOM WH MOJIOUHOM MpOMbILITeHHOCTH 6 VII 1956 


UMTUPOBAHHASA JIUTEPATYPA 


1A. B. Hemuasos, Tucronorua u SMOPHOOrHA OMAIHHX 2%XHBOTHBIX, 1931 
7A. A. 3aBpaps3uu,C. H. ILeaxy unos, Pyxoposcrso no rucronmoruH, 1954. 3 A. / 
Maximow, W. Bloom, A Textbook of Histology, 1949. 4A. W. Ha m, Histolog’ 
1950. ® W. Méllendorff, K.Goerttle r, Lehrbuch der Histologie, 1955. . 
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Puc. 2 Puc. 3 


Puc. 2. Tlomepeunpii paspes ocTeBoro KOpHA BOsOca y OBell. XOPOMMIO BHAI BCe COM CTepKHA 
Boloca H CTCHOK KOPHeBOrO MEeIlIKa 


Puc: 3. IIpoqombupiit paspes“ocresoro cTepxKHA H KOPHA BosOCca JIOCA B 3HMHee Bpema. B crepxKHe 
PpacnomaraeTcA MOPHCTOe MO3rOBOe BeUIECTBO, BOSHHKMI€e H3 KJICTOK 3e€pHHCTOrO cJIOA 


Puc. 4. Kowa xpocta KopoBbl. XOpouio BHJeH Te- 

pexog BCeX Cj10eB H3 STIHepMHCa B CTeHKY BOJOCA- 

Horo P@oHKy1a: 1 — 3epHHcTbIi coh, 2 — 6ue- 
cramui, 3 — poroBor 


JLAH, v. 414, Ne 5, THuakos 


Hornane Ankagqemun nayr CCCP 
1956. Tom 111, N 5 


IKOJOFH f 


rf 


E. A. KOPAKOB ’ 


HEKOTOPbIE IKOJIOTHYECKHE MPHCIMOCOBJIEHHA 
B PA3MHO)KEHHH TOJIOMAHOK (PISCES, COMEPHORIDAE) 


(I]pedcmaeaeno axademukom E. H. ITaeaoecxum 23 VII 1956) 


Vimeronmlueca B HTepaType cBeJeHHA O BPeMeHH pa3sMHOXKeHUA TOMOMAHOK 
ymephorts) MOMyYeHbI MeTOJOM H3YYeHHA MOMOBBIX WHKIOB TpoKsBo,uTevelt. 
| Bepemtaruny (1), pasmHoxeHve Mayol rojomauKH (C. dybowskii Kor.) 
MXOMHTCA Ha *eBpadb - MapT, OoubwWOH romomaHKH (C. baicalensis Pall.)— 
WioIb - aBrycT. Tames (*) No KowMueCTBY OTHEpeCTOBaBIIIMX CaMOK B yuIO- 
X yAIMHAeT NepHOA BbIMNOa IMYHHOK MaJIOH TOJIOMAHKH JO HIOHA - HIOUIA; 
OHOCHBI€ OCOOM OONbIUNOH FTOJOMAHKH BCTpevaIHCb B YJIOBaX MOUTH Kpyr- 
M rod. 

Cnoco6 H3y4eHHA pa3MHOXKeHHA FTOJOMAHOK TO TOABJICHHIO TMOTOMCTBa 
(pbl, JIMYHHOK) JO CHX MOP He HCHOMIb30BaJICA, XOTA HXTHOMMAHKTOH OTKPbI- 
1 uactu Balikalla peycTaBsieH, M0 CyWlecTBy, TOJbKO MOsOAbIO Comephorus. 
NATCTBHEM CJIYKHJIO He3HaHHe BHAOBbIX IPpH3HaKOB MOJIOJIM: ee BUOBYIO 
MHajIeKHOCTh B CJlydae HeOOXOAMMOCTH YCTaHaBJIMBaJIM KOCBeHHO, IO Bpe- 
HM pasMHOKeHHA (3,5). 

Bneppble Mopdosloruyeckve IpH3HakH, OTIMUaIOlMe MOJOIb OOOH u 
MOH TOJOMAHKH, ObIH IpHBeyeHbl B MOHOrpadun JI. H. Tanuesza (%). [[pu- 
MMB K paOoTe Hajl MaCCOBbIM MaTepHaJIOM, MbI yOeUIMCb, UTO MOXKHO yupo- 
ITb MH YCKOPHTb XO] OMpeeeHHA MOJIOJM NO BUaM, HCHOb3yA B KayeCcTBe 
ISHABATeIbHOTO TpH3Haka XapakTep MHIMeHTallHH. 

Mbt ycTaHOBHJIH, YTO SMOPHOHHI OObUION TOJOMAHKH elle JO BbIxXOJa U3 
IOUKM (HKPHHKH) HMeIOT Ha BepXHel YacTH OprollkKa, OMe K aHycy, OT O- 
{ JO TpeX Hapy2KHbIX NMIMeHTHBIX TOUCK. OTOT MMTMeCHTHBIM 3Hak COXpansAeTca 
OKUalolluX TeIO MaTepH MpeAMMYIHHOK [HHO OKONO 9 MM H 3aTeM, 10 Mepe 
Ta OCOOH, YCHIMBaeTCA IpHOaBJIeHveM HOBbIX TOYeK B NepBOHAYaJIbHOM py 
OABIEHHeEM 2—3 HWOKHHX PAOB, MpHyeM CTapliMe MHMTMeHTHbIe KJIeTKH CTa- 
3ATCH 3BE3(UATbIMH. 

Y sMOpuonos u NpeAM4YMHOK Masi TOMOMAHKM NMrMeHT (KpoMe rvla3Horo) 
yrcrpyeT*. Ileppbie MHrMeHTHbIe KJIeTKH Ha OPIOWIKOM NOABIAIOTCA yrKe 
cTaluu mpeMasbKa, Ip AtHHe 18—20 mo. Ilourn oHOBpeMeHHO NOABMAeTCA 
JHEOOKOBOM pA] MHTMCHTHBIX TOYeK, COXpaHsAIOMIMicaA HHOra HM Y B3POCMbIX 
5. OH OTCYTCTBYeT Y OOMbIUOL TONOMAHKH, Aust KOTOPOH IPH AMHe 20—25 mm 
AKTePHO MOABJIeHHe rycToroO NMrMeHTa Ha pblie, 3aTbIIKe WH XBOCTOBOM 
Se. CpesneOokopolt MMrMeHT Kak TIpH3HakK MOJIOAM OOJIbINOH TOMOMAHKH 
aH JI. H. Tanneppim omndouno. 

PyKoBoJCTByACb 9THMH TIpH3HakaMH, MbI OOpaooTaJH 374 TIpoObr c6opoB 
3 u 1954 rr. Ha crsope JIucrBenuuHoe-Cuexkuan (IO. Balixan). JIos mpous- 
WICH exKeMecHuHO (C BbIHY2K[@HHBIMA IpomycKkamu) ceTbio Tuna J>Keqqu 


* CoxpaHeHHe HJM BOSHHKHOBeHHe SMOPHOHAabHOrO MHIMeHTa Y C. baicalensis, pa3mHo- 
meiica B Tee THAPOMOrHYECKOe NOYTOMMe, MPHCHOCOOUTeMbHO CBAZAHO He C TemMepaTy~ 
(KoTOpad Ha ryOuHax MpakTHyeCKH He OTVIMGAeTCH OT 3HMHeil), HO C NpHHyAHTe/IbHbIM 
(POBLIM BbIHOCOM MaCCHBHEIX Mpe/VIHYHHOK B BEPXHIOIO OCBEILCHHYIO 3OHY MPH YCHJIeHHOH 
<YIAWMM BOMHBIX MaCC, BOsOyxKaeMOH BeTpaMu. 
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v3 werkoBporo raza Ne 18 c JuameTpoM BxogHOro oTBepcTuA 90 cm. Uncao 1 
yeK Ha crBope 6blI0 OT 3 Jo 7. B pesymbTaTe STOFO MbI NOMI BOSMOKHOC 
TIpeCTaBUTb XO]. PasMHOXKeHUA TOJIOMAHOK UYHCIOM MOJIOAM ONpeseeHHC 
aTalla pasBuTHsA B CTOuGe BOJbI Nox 1 M? Jo rary6uHb! 500 M. KonTposbHble Jo, 
yo rmy6un 1000 u 1500 m nogTBepauiu Januble (7) 0 COBepIeHHO He3HauHTeg 
HOM KouMuecTBe Mosoyqu Comephorus B coax ray6xe 500 m. Iloxasaren 
YHCJIGHHOCTH CJIYKHJIO EXKCMCCAUHOE CpefHe-BSBeELMeHHOe, C YYETOM MpOTAE 
HOCTH yUAaCTKOB CTBOpa, XapakTepH3yeMbIX TOUKaMH JOBa. B3xATbI cpeqHue 
Ba Toa (AWA 3anouHeHuA Mponyckos), Nocse TOTO Kak IpeBapHTeJbHO 1} 
yOeMIMCb, UTO JaHHble 2 WeT MO COBMaaioulHM CpOKaM JOCTAaTOUHO OJIMSKH. 
Ha rpaduxe (puc. 1) nyHKTHpHble KpHBbIe JaloT YMCJICHHOCTh peAIMYMH 
BTOpPOli CTaAMu (Pasbl MpeAWHUMHKH NO Paccy (8) (nepBad cTaquA MOUTH NOMHOCT 
MIpoxoquT B Teme Matepu). J1uHa Mos 
100 MaJIOH TOJIOMAHKH (JO KOHUa IJIaBHAKOB 
KaliMbl) K KOHILy (asbI cocTaBAeT9,O M 
6ombu0H—11 MM. Dru pasMepbl MpHMe 
HO Ha 2 MM Ooulbllle, JEM Y TOJIBKO 4TOC 
poxeHHbix (7—7,5 Manat uv 9—9,5 } 
Oombiuan). Ha6mofaetca HeKOTOpan pi 
HOKaYeCTBEHHOCTb NOTOMCTBA: pe AJIHay 
KU, BbIXOJAMMe H3 TeJla MaTepH MOCUE 
HMMH, KpyliHee NlepBbix. Jleropox jenn 
eCTECTBEHHBIX YCJIOBHAX, BEPOATHO, pact 
HYTO-MEJIKONOPUHOHHOe, a He pasoB 
Kak HaGsliOlasi0cb B akBapHyme (°). 
Cnuouinble KpHBble Ha puc. | mo0Ka3 
BaloT H3Me€HEHHe YHCIeHHOCTH MOJIOJM 
pasmepa 15 MM, 4TO COOTBETCTBYeT MOAB) 
HHIO Jiydelt B HeNapHbIxX NaBHuKax (1 © 
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Yucno aka. noG 1m? Gb enybuter 500m 


30 


vA) 
20 qua cbaspt wHuHHKu m0 Paccy). Crap 
5 MOJIOJib HE pacCCMaTpHBaeTCA BBY Be 


MOMKHOrTO AaKTHBHOTO yOeraHHA OT Of 
ua JIOBa. 

Kak BHHO H3 XOJla KPHBbIX, MaK( 
MaJIbHant UMCJICHHOCTb MOJIOAH MeEpBbIX 9° 
NOB TOCT-3MOpHOHaIbHOTO pasBUTHA 
Puc. 1. Jlunamuxa uncnennocru wmun- MaJIOH YTOJOMAHKHM MpHXOUTCA Ha ¢ 
a srt Stein SL 1 m? Zo peJIb - Malu, y 6obuWIOH — Ha OKTHAOT 
G, dybowskli; 2G. batealensis, enon. 1/2, UPRCyICTE mG Npen aaa aa 
HbIl€ KPHBble — Bcero, NYHKTHP MpewH- MACTCH nepHoy PasSMHOMCHHA Mes} 

4HHKH TOJOMAHKH (deBpadib— HIONb, OO/bI 

TOJIOMAHKH — HIOHb — HOAOPb (BO3MO 

HOW JeKaOpb). Ileppax pa3mHomaeTcA B BeCeHHee Hosyrofue, Bropaa — 
OceHHee. 

JleTHHe COOpbI MOJIOAM MeHee Hale2KHbI, OCOGOeEHHO BO BTOPYyIO, INTOpMOBY 
NOJIOBHHY sleTa, KOra YHCO CTAHWMM MpHXOAMMOCh COKpalllaTb, a JIOBbI Be 
IPH CHJIbHOM BeTpe H BOJIHeEHHH. BBuyy STOO HEACHO, ABJIACTCA JIM U3JIOM JICE 
YaCTH KPHBOM y OOOH TOMOMAHKM (HIOb — CeHTAOPb) esIOM cslyyaa H 
MMEIOTCH [BE BOJIHbI PAaSMHOKEHHA, U3 KOTOPHIX NepBanA MOrJa Obl IpMHalexe 
MOTOMCTBY BTOPHYHO HepeCcTYIOWIMX, a’ BTOpad — NMOTOMCTBYy Oomee MHOrOU! 
J@HHOTO nMonowHeHHA (7), 

O6pailaeT Ha ceOa BHUMAHHe KpyToe MaseHve KPUBbIX XOJla pasMHoOmeH 
K 3HMHeMy Tepvofy HM Coulee NOMOroe BLIKJIMHHBaHHe, C B3aMMHbIM Tepekf 
BaHHeM BPpCMCHN PasMHOKCHHA OTICJbHIX BUOB, NeTOM. MoxKHO npeszcTaBy 
4TO IPH AeMpeccHu OAHOrO U3 BUAOB BTOPOli B TeveHWe CpaBHUTebHO KOp 
KOrO BP€MCHH MOKeT MepeTH Ha PpasMHORKeHve, XapakTepusyrollleecA ABY 
MaKCHMyMaMH: BeceHHMM H OceHHUM. Takol Mepexo4 Npowsoues, HanpyM 
y OalikambcKoro mesaruueckoro 6oKonmaBa Macrohectopus Branickii ( 
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Kpueple prc. | nosBousior cyeatp HEKOTOPbIle 3aKJIIOUCHHA O PocTe MOJIOJH. 
JIM NpeAVIMYHHKN Malo TOOMAHKH JHHOli 9,5 MM uCuesalOT B JIOBAaX K cepe- 
He HIONA, a JIMYHHKH B 15 MM Kk Ccepej{uHe cenTAOps, To Hpupecr 5—6 mm TIpo- 
XOAUT 3a Ba MecaAla, T. €. WO 2—3 MM B Mecaul. CKopoctTb pocta Ha TOM xKe 
ame =PasBUTHA Y OOVIbINOl TOMOMAHKH, BepOsTHO, H€CKOJIbKO BBIINe — JO 
—5 MM B MeCsAlL. EcJIM IpHHAT yCIOBHO STOT pocT MOCTOAHHBIM B TeueHHe rojla, 
AOBUKM MaJIOU TOIOMAHKH OY LyT UMeTb pasmep 30—40 mM, Ooubu0li 6(0—70 mM. 
laroapsA NOJYrOMOBOMY H Ooviee AWIMHHOMY TlepHOy pasMHOxKeHHA TOMOMANKH 
WOBHbIC TOMOBHKM MOPyT HMeTb OYCHb CHJIbHbIe KOMeOAHHA B pasMepax H pas- 
yHOe YHCJIO KONel Ha OTONHTAX. 

Inomayu duryp BHYTpH KpHBbIX COOTBETCTBYIOT OOMeH YHCJICHHOCTH, BbIxKH- 
foulero JO AaHHOH CTaqun pasBuTHA NOTOMCTBa Bua. Yxe c NepBoro Barusaya 
AHO, YTO NONMyJIAUWMOHHAA YHCEHHOCTb NOTOMCTBa Y OObIUOLi H Mao rouo- 
(HKM MPHOJM3HTeIbHO OMHAKOBA, Tak Kak Moma, orpaHuueHHte BepXHUMH 
MBBIMH, T. €. CTafeli JIMYHMHKU, paBHbl. O(HaKo Ha CTaMH NpeAMYHHKU UMC- 
HHOCTb NOTOMCTBa MaJIOM POJOMAHKH Ha 25% Bpiille, H, Cle OBATeIBHO, ruOeJIb 


CENYIOWIEM STale pasBuTHA NOJDKHA ObITD BbIIWe, YEM y OOMbINOL FOJIOMAHKH. 
MoxHo NOMbiTaTbcsA OnpeWeJHTb BbI- 


ABae€MOCTb Ha dTalle NpesWHwInHKa — Ta6Ouuna 1 

‘quHKa. Jina sToro uHaliqem ua 

jomayei duryp MO KpHBBIMH cpex- Cranuu , | CG. batca- 
pasBurTHa C. dybowskii lensis 

TOMOBY!O YHCJICHHOCTb MOJIONM (B UIT. 

A 1 m® go ray6uHpr 500 m) 

M. TaGwJI. 1). IlpeqnHuHHKH a rono 

Kak BHyHO 43 TaOm. 1, Ha STamax  JlvquuKu 9,7 12,6 

ISBUTHA OT peAMMYHHKH 9,5 MM JO 

MHHKH 15 MM OTXO MOJONH y Mason 

JIOMAHKH cocTaBuseT 17% (BbRKHBae- Beero: a Ae 

CTh 83%). 


Y MovIoqu OobWION TOJIOMAHKH Ha TeX Ke 9TalaxX PasBUTHA YObWIb OKA3aJIaCb 
puuatempHon. [locKombky JMYHHKH yJlaBJIMBaIHCb CeTbIO TaK Ke XOPOLIo, 
1K HW TipeWIMYHHKH, TO KaKOBbI MOTyT ObITb IPHYHHbI 9TOTO ABJICHHA. 

Bo-nepBbIX, BO3MO2XHO, UTO YaCTb MOJIOAH OTPOXKeHa UH 3aHeceHa WUpKy- 
[Heli BOJHbIX Macc rilyOxKe 500 M H JIMLIb 110 Mepe pocta NpOMcCXOJ{MJI AKTHBHbIL 
TlOj’beM B 30HY OOs0Ba. B Takom cuyyae, CIM IPHHATH 3a OTXO 17%, Tak Ke 
1K H Y MaJIOl TOMOMAHKH, CpeHAA YHCJICHHOCTH MOJOAU OONbWOM TOMOMAHKH 
1 CTA MpeIMYHHKH OyeT He 8,8, aoxon0 15. OummOKa He HMeeT NPHHILH- 
[aJIbHOrO 3HaYeHHA, TaK KaK MOXKeT ObITb yCTpaHeHa JIOBAMH JO OOJIbIIHX 
ryOHH. 

Meroymuecki BakKHee H CyIOKHee HCKaKeHHA YHCJIGHHOCTH Pa3sHbIX rpynu 
IOI BO BPCMeHH, MMeIOUMX XapakTep apTedakta. Ecu pu pow AenuN Mper- 
1WMHKa OOJIbINOL POJOMAHKH HMeeT JIM Tea 9—9,5 MM H pocrT 3a Mecall 4 MM, 
TIPH JIOBAX pa3 B MeCAL 3HAYHTEIbHaA YaCTb STOM rpynubl NepelieT B rpynily 
wquuHoK (11—15 mm) u OyfeT HMeTb MECTO KaxKylleecaA YBeJIMYeHHe BbYKUBAC- 
scTH. IIpu OnIcrpoM MpoxoxJeHHH HeKOTOPHIX 9TAMOB PasBUTHA COOTBETCT- 
NOULWe TpYbl B OObMHBIX MepHOAMYeECKHX JOBAX OKaKYTCA OVCHb MaJIOUH- 
ICHHbIMH HJIH BOBCe He MpescTaBsiIeHHEIMH. [losTomy Halli JaHHble O BbUKHBAaHHM 
JIOMAHOK Ha CTaWAX JIMTHHKH MO2KHO IIPHHHMATb JIMUIb Kak BeCbMa IpeBa- 
iTeIbubIe. OHAaKO BbICOKaA BbUKHBaeMOCTb MOJIOMH TOJIOMAHOK STO CTaqHH 
lone BeposTHa. Bo-nepBbIx, €2KeMeCAUYHBIM NPHPOCT AMHbI JMIMHKH MaJsiol 
JIOMAHKH IpHMepHO paBeH pa3sMepHOMY MHTepBaJly BO BSATOI Hamu MOp(ouI0- 
ryecKOli rpyNMMPOBKe, HW OWMOKa B STOM Cyyae AOMKHA ObITh HE Tak YK 
IMKa; BO-BTOPbIX, IIOTHOCTh HaceJIeHHA TIyYOMHHbIX TOIL BObl HHU3Ka, BH- 
Boi COCTaB GeeH, TeMMepaTypbI NOYTH NocTOAHHHI. KoHWenTpalMA JMYHHOK 
KO TIpeBbIlWaeT B cpefueM | Ha 5 mM? wa croui6 Bob! oT 0 Wo 500 M. OueBuyHo, 
) STOL IPWYHHeE MOJIOb TOJIOMAHOK NO CraqMH NpefMalbKa B MHIe pbi6 He 
jiijjena. PaspexKeHHOCTh HaceJIeHHA y TOOMAHOK IpeACTaBJAeT ONHO U3 9KOMO- 
{YeECKUX TIPHCMOcobmeHMH, CHOCOOCTBYIOMIMX HX PaSMHOKEHHIO. 
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Bpay mM chipaBeguBo MosTOMy MHeHve TaJlMeBa, UTO JIMYMHKH POJOMAHG) 
JOJDKHbI THOHYTb OOJIbIWe, YEM MOJIOIb Apyrux ppi6. Aprop Takxe He pai 
yTBep2Klas, UTO BELKHBaHHe ToOMAHOK | : | 000 HeBeposTHO, Tak Kak y BOOM 
WU Jieula OHO cocraBuineT 10—15 na 100 000. Ho, npvnaB sty HOpMy BbKHBas 
MOCTH J\JI TONOMAHOK, JIerKO yOeQuTbCH, UTO OOecMeyeHMe B NOTOMCTBE OfHG 
lapbl NpousBoguTeseli, morpe6yer 5 Nap pofuTesen. I]pu TaKkoli HOpMe BbDKK 
BaeMOCTH TOJIOMAHKH, IJOLOBE 
TOCTb KOTOpHIX He Gosee 5 Ol) 
3a BCIO MpOJOJLKUTeJIbHOC 
2%KH3HU (BUAOBaA MJIOOBUTOC 
no Voranseny (4), Hcudesyi 
Obl 3a OHO JecaTuseTHe. Oy 
BHHO, UTO BbOKHBaeMOCTh Ip 
IBeTarollero Bua HE MORE 
ObITbh CYINeCCTBeEHHO HHKe YJB 
CHHOU OOpaTHOH BeJIMUHHbI B 
JIOBOM MJIOJOBUTOCTH HW HaxOpe 
B HeH UHCTeHHOe BbIpakKeHit 
BbpkHBaeMOocTb y OOOHX BHC 
TOJOMAHOK, IipH MOUTH paBHe 
IIOJOBUTOCTH (7), JOKHA OBN 
61u3Ka HM He HMxKe | : 2500. 

Panee (7) MbI OOpaTHJIM BHI 
MaHHe Ha pa3MepHbIli xuany 

17MWVYUWMMALYM wexny nonyasunamu 3pemp 

caMOK OoJIbLIOM HW Mason rou 

Puc. 2. Cpenuuli pasMep MomO{M ToOMAHOK M10 MeCH- MsHOK, KaK TpeOOBaHHe Corp) 
am B1OxHom Baiikane: 1 —C. dybowskii, 2—C. xeyHoi sBomIOIMH 9THX eu 
OB-61u3HelOBy (®) Ha 6 ’ 


baicalensis 

oOmjero KOpMOBOrO OpraHH3 
(M. branickii). Ho stor qdaxTop elicrByeT H Ha paHHMX 9Talax OHTOP 
He3a TOJIOMAHOK, TaK KaK €JMHCTBEHHBIM HM OOWIMM OOBEKTOM MHTAHHA MOJIOJ) 
aABsIAeTCA BecmoHOroe Epischura baicalensis. Pauox qaeT Ba MakcHMyMa OF 
Maccbl — BeCeHHH u OCceHHHH (°,°), K KOTOPbIM H IIpHypoueHo MaccoBoe pa3sMH 
2KeHHe TOJIOMAHOK. Pa3pbiB MexKy BPeMCHEM MaCCOBOrO pasMHOKeHUA KarxKOV 
BHa MOUTH TOUHO Ha Nosrofa oOOecneunBaeT HanyuHe ycIOBHA He TOJIbH 
WIA OTPOKCHHEIX JIMYHHOK, HO M JWIA NocweMyoulMx cTaquu pasBuTua Omar 
apa HavOoJblleMy pacxoKeHHIO B pasMepax, UTO B JaHHOM CyIyyae alaKBaTH! 
pacxoxeHHio 10 cocrapy num. Ha puc. 2 npuBeyeHbI KpuBbIe cpeqHeBsBeller 
HbIX Ppa3MepOB MOO MO mecallaM. Kak BHHM, KPMBbIe HMeIOT 3epKaJIbHd 
COOTHOWeHHe, A TOUKH UX NepeceyeHua (cCOTMKEHHe pasMepoB MOJIOAM U YC 
He KOHKypeHUMM 3a TMILy) NpHXOAATCA Ha NepHofe TOAOBLIX MHHAMyM 

OOMLel YHCCHHOCTH MOJIOMM B TOME BOB (cm. puc. 1). 
OKOMOPMYECKHE ajlaliTalWH B pasMHOXKeHHH TOJOMAHOK YKa3bIBalOT, CKOpes 
Ha HeOOXOLMMOCTb MOUTH EAMHOBpeMeHHOTO BOSHHKHOBCHUA B eMHOM BOJOeN 
oOoux mpecraputeneli cem. Comephroidae u Ha ux compsxKenHyio Mpucmocd 
ONTEbHYIO SBOJIOWMIO B YCOBHAX, OH3KUX K COBpeMeHHbIM. 


S 


AoconumuHan Qnuva 
S S 


Balikanbckan JIMMHOMOrMuecKaA cTaHuua Ilocrynuno 
Bocrouno-Cu6upceKoro dusnana Akazemuu HayK CCCP 21 VII 1956 


WUTHPOBAHHASA JIMTEPATYPA 


1T. 1. Bepemarun,C. I. Cungopsuues, JAH, A, 126. (1929).. -2 Bogis 
TapoOep, Tp, Baiikanpex. amumunon. cr., 12.(1948). * A. A. SaxBaTxKun, Tp. Ba 
KaJIbCK, JIMMHON. cT., 2 (1932). 4B. T. Woransenu, Tp. Tomek. roc. yuus., 131 (1958) 
°M. M. Ko x o8B, )KuBorubili mup osepa Baiikan, Upxytcx, 1947. °® M. M. Koxo}f 
Bonp. uxtuom., 2 (1954)....7 E. A. KopsaxKos, JAH, 101, N25 (1955). 8 T. C. Pacd 
Soom. xypH., 25, No 2, (1946). ° T. H, Taaues, Bpruxu NOAKaMeHWHKH Balikana 7 


toidei), M.—JI., 1955. 
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MHKPOBHOJIOlHA 


¢ 
M. HM. FOJIBAWH u B. JI. ®EXOTHHA 


MCCJIENOBAHHE BHPYCA MO3AMKH TABAKA METOJIOM 
YJIbTPATOHKHX CPE30B 


(ITpedcmaeaexo axademuxom B. H. Ilanownuxosoim 28 1X 1956) 


Mero] yJbTpaTOHKHX Cpe30B 3HaUHTeJIBHO paciup AeT BOSMOKHOCTH 3JIEKTPOH- 
OMUKPOCKONMYeECKUX HCCIEAOBaHHH, B YaCTHOCTH OH MOXKET ObITh UCMOb3OBaH 
- OOJIBLIMM TIpevMyecTBOM NO CpaBHeHMio C APYrHMM MeTOJaMU JWI H8yyeHua 
MPYCHBIX BKJIOUCHHH, BbIACHeCHHA 3AKOHOMEPHOCTeli HX pactipeyenenua B pa- 
THTCJIDHOH KIeTKe H B3AMMOOTHOINCHHA BUpyca C KJeTKOH XO3AHHAa. 
Bpaugec (*) MpuBog_uT pesybTaTbI CBOMX ONBITOB M10 3JIeEKTPOHHOMUKPOcKO- 
TMYECKOMY HCCJIe{OBaHHIO CBEPXTOHKMX Cpes0B TKaHeli TaGaka, COJep2Kalllux 
<PHCTaJIMGeCKHe BKJIOUCHHA BUPyca MO3aHKH TaOaka (B. M.T.). [lo ero JaHHbIM, 
japay C KJleTKaMH, JIMMCHHbIMH BUPYCHbIX YaCTHIL, BCTPe¥YaIOTCA KJIETKH C 
-AMHVYHBIMA BHPYCHBIMM TasouKaMH. ABTOp MOATBepxKaeT MOOKeHHe, ITO 
CHOBHaAA Macca BUpyca MO3aHKH TaOaka HaXOMUTCA B BUJle BHPyCHBIX BKJIIOUe- 
quit (}). [lo qannpmm Bpauyeca, KeTKH pacTeHua OYeHb YaCTO ObIBaIOT CIJIOLIb 
aMOJIHeHbI YaCTHWAaMH, B. M. T. 

_ B mpomecce ocBoeHHsa MeTOJa yJIbTpaTOHKHX Cpe30B HaMH, Tak 2Ke Kak H 
SpaHjecom, upuMenssiacb (buKcauna m0 Tlanage (4) B GyhbepupoBanHom auerart- 
3ep OHOJIOM 2%-M pacTBope YeTHIpexOKHcH ocmua Upu pH 7,3—7,5. Mpogon- 
KUTeIbHOCTh (buKCauMu 24 4. 

| Jlanbuetiinad o6paOoTKa cpe30B NpoBosusacb mo cnoco6y Hpbromena, Bo- 
sexo u Cpepjuiopa. Cpesbi TommuHor 0,05 vu novlyyaucb Ha MHKpOTOMe (PHpMBI 

riib. Tauber, c mpuMeHeHHeM CTeKJIAHHOrO HOA. 

| Kak BHO 3 puc. 1, 06e YacTH KJIETKH, Tak Ke Kak HU B onbITax bpanjeca, 
3aN1OJ1HEHbI BUpPyCHbIMH “acTHLaMH. 4 

Kak H3BeCTHO, BKJIIOUCHHA B. M. T. WpescTaBlsaloT coOoi arperaTbI BUpyc- 
HbIX vacruu. [Ipu NOBpexAeHU KeTKM KpPUCTasAbI pacnajalorcs, OHH Kak ObI 
PacCTBOPAIOTCA, H OTJCJIbHbIe BUPYCHBIe YACTHIIbI PaCTeKaloTCA NO BCeH KJETKE. 
Ucxofa 43 9THX JJaHHbIX, Mbl CUMTAIH HeOOXOMMBIM BbISCHHTb, B KaKOM CTeneHH 
puxcaunsa rio Ilanage o6ecneunpaeT COXpaHHOCTh KpHCTaMIMYeCKUX BKIIOVeHHH 
BUpyca MOsauKH TaOaKa. C 9TOil WesbiO HaMM ObIIM MpoBejenbl cue youve 
OMbITH. C MOMOIIbIO CBETOBOrO MUKPOCKOMa MpOcMaTPHBaIHCb CleaHHble OT 
PyKU cpesbl TKaHH MO3aHyHOrO TaOaKa. 3apHCOBbIBaIICh BOJIOCKH H coflep2Ka- 
Mivecd B HUX KpucTaiM4ecKHe BKOUVeHA. B Karol CepH OMbITOB ObIvIO HC- 
MOb3OBaHO 10 3 cpesa. 3aTeM Boa 3aMeHsANACh PUKCATOPOM, H Tipemapar BbI- 
Jlep2KuBasica B TeveHue 30 MHH. B TeMHOM MECTE B MaJI€HbKOI MJIOTHO 3aKpbITOH 
Kopooouxe. [Tpocmotp mokasas, uo Nocse PUKCaILHH TO Tlanaye u3 150 nub 
p 14 cayyaaX BMECTO KPHCTaJJIOB MO2KHO ObIIO oOHap yKUTb UX OCTATKH B BHC 
KyUKH 3epHbueK. B OQHOM BOJOCKe B KOHEYHOM KleTKe COXpaHHJICA OHH 
KpHcTaJJ. 

B apyroM onbite cpesbl BEIAepxKUBAJINCh He Ha MIpeJ|MeTHOM CTeKsJe, a B MpO- 
6upouKe c buKcaTopoM. B AByx M3 Tpex YYTCHHEIX BOJIOCKOB KPHCTAaIJbI MOcse 
(PUKCaIlMH MOMHOCTbIO UCYe3sMH BO BCeX KJeETKAaXx. B neppoli KleTKe TpeTbero 
poslocKa H3 JIBYX HaXOJMBIUMXCA TaM KPYMHNbIX KPHCTAaJNOB MOcIe cbukcalnu 
COXPaHMJIOCb HeCKOJbKO 3epeH OAHOTO KpHcTava. Takhe Ke pe3yJIbTaTbl Obl 
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lOJyYeHbI HB TOM cuyyae, ECM cpe3 Oe3 MpeABapuTeMbHOrO MpOCMOTPa B BO} 
moMellaica B MpoOupKy ¢c duKcaTOpoM. | 

Takum 06pa30M,mpu duKcauuy No Ilanaye BKMOVeHUA BUpyca MOSaWKU Ta6a 
B 3HAUTeNbHOM Mepe pactajaiorcs, B pasyJIbTaTe Yero BOSHMKAaIOT apTe@akTb) 
He Jlalolllve BOSMOXKHOCTH NONYINTh NpaBuJIbHoe MpefcTaBsenue O pacipeese nul 
BHPYCHbIX UaCTHIL B KleTKe pacrenua . Xopowlo PUKCUpyeT BUPYCHble BKJIONE 
HUA MHKpHHOBad KMCIOTa, HO OHA, KaK M OCMHeBad, BxXOfAllad B (puKcaTO 
Tlanage, quddyHqupyeT B TKaHb pacTeHs OY€Hb Me/VIeCHHO. 3a IIpOMexKyTO 
BPeMCHU OT HataJia NOBpexkeHuA KJIeTKH NMKPHHOBOK KMCJIOTOH AO MOMERT| 
(bUKCaLLMM e10 KPHCTAaJIMYECKUX BKJIOVCHH, YacTb KPHCTaJJIOB ycneBaeT pa 
pymurecs (2). Ucxoaa 13 9THX COCOpaxkKeHUH, MbI CUMTaJM WeseCOCOpasHBIM Tp 
MCHUTb (PHKCallMIO YJIbTpaTOHKUX CpesoB, COfepKalllMx arperaTbl BUPYCHbl} 
yacTHL (THIMa BKJIOUCHHH B. M. T.), 5%-MBOJHbIM paCTBOPOM TpHXJIOPyKCYCHO 
KHCJIOTbI, KOTOpad OTIMYaeTCHA ObICTPOTOM NPOHHKHOBeHHA HM NOJIHOTON PUKCAaLAy 

KouTpoJIbHbIe OMBITHI Ja cielyrouine pesyibtatbi. I]peqBapurebHO, J 
(UKCAaLHU TPHXNOPYKCYCHOM KHCMOTON, ObIIM 3apHCOBaHbl BOJIOCKH HM COfepxai 
ivecad B HUX 43 KPHCTaJIMMYeCKUX BKIOUeHHA B. M. T. Uepes 2 yaca mocse DU 
calluu Mu OOpadoTKH mo cnoco6y Hpiomena, BopucKo u CrepyioBa Bce KpHCTaI 
coxpanusmucb. IlopuyqumMomy B pe3ysbTaTe yIJIOTHeHHA B KpHCTaax OOosHa; 
yulaCb WITpuxoBaTocTb. Kak BHAHO 43 pHCc. 2, KPHCTaJJIbl XOPOMIO COxpaHE 
JIHCb. 

IIpu cduxcaluu TpuxmopyKcycHOM KHCIOTOM BKIIOUeHHA ylaeTcA Hawa 
WaTb B OOBIUHDIT MAKPOCKOTI Jake B Cpesax, y2Ke 3aKJIIOUCHHBIX B OJIOKH. 


CTBUTeJIbHOe PaciosO*KeHve BUPYCHBIX YaCTUL B KUBO KseTKe. B cepun cBepxXy 
TOHKHX Cpe30B JIMCTbeB MO3AM4YHOH rom*peubi (Gomphrena globosa), d@uKcupo 
BaHHbIX TpHXJIOPYKCYCHOM KHCJIOTOH, MbI MOrJIM yCTaHOBUTb Culeyroulee pacino’ 
JIOKeHWe BUPYCHbIX YACTHIL. 411 

M3 o6ujero uvcsia 64 yaTeHHbix KeTOK B 36 BUPycuHble WacTUIbl-He OBI 06 
Hapykeubl, B 20 cojlepKasMcb TOMbKO KpuctasabI MBaHoBcKoro, B 2 6bimu OOHa 
PyXeHbI KPHCTAJIVIbI HW pacnOJIOKeHHble OKOMO HUX OTIeJIbHbIe BUPYCHbIe “WacTHIE 
M TOJIbKO B 6 KJleTKAX ObIIH OTJeIbHbIC BUPyCHble YACTHIbI, KPHCTaJIJIbI OTCYT 
CTBOBaJIH. 

Takum 06pas0M, B HalIMX ONbITaX yCTaHaBJIMBaeTCA BeECbMa HepaBHOMepHO#) 
pacnipefeyieHHe BUPyCHbIX 4YaCTH B. M. T. B KHBOM KyleTKe pacTeHHa (rom@penbi 
C IIpeHMylleCTBeHHbIM CKOIJICHHeEM HX B KPyNHble KpucTasIMYecKHe COpasoBal 
Hua. BecbMa HHTepecHO, 4YTO PAOM C KeTKOM, CosepxKalllell TOMDKO KpucTaus|| 
MHOTa MOKHO COHAPYXUTH KETKY C OOMbUIMM KOJIMYECTBOM.BUPYCHBIX WaCcTHI|! 
BosMoxKHO, YTO B TaKOrO pola KJeTKaxX 3auKCHpOBaH nNepHo HakomseHHs 
BUPyCHbIX WaCTHIL. 

CieqyeT WMeTb B BHY, YTO B 3aBHCHMOCTH OT MHAMBUYaNbHbIX CBOLCTE 
lTaMMa B. M. T., BHeIWHHX YCOBH M BpeMeHH, Mpoliesuero C MOMeHTa 3apa! 


*KEHHA, PactipefeseHve BUPYCHbIX YaCTHIL B KJIeTKe XO3AHHA OYAeT pasHUHBIM 


UncrutyT mukpo6uosoruu II 
Axajemuu HayK CCCP 12 Vi 1956 


WMTHPOBAHHASA JIMTEPATYPA 
1M. Tomb Hu, Muxpo6nonorua, 7, 9—10, 1124 (1938). * M. Tonpbyaun, Bupye: 


HBI€ BKJIOUCHHA B PacTHTembHOW KneTKe, M., 1954. 3 J. Brandes, Naturwiss., 42. 4. 
101 (1955). 4G. Palade, J. Exp. Med., 95, 285 (1952). HSS ota 
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Puc, 4 Pue. 2 


+ Puc. 1. CaepxToHKHe Cpe3bl TKAHH TaOakKa, NOpaxkeHHoro B. M. T. B KsJeTKaX PABHOMePHO pace 
lipeeeHbI BAPYCHble MaIOUKOBHAHbIe YaCTHUbI. QeKTPOHHOMHKpocKonHueckHit cHuMOK 14000 


Puc. 2. BonocKh MO3aHUHOro TaOaka C KPHCTasIMYeCKHMH BKIIOUeHHAMH. Cpesbl PUKCHPOBaHCb 
5% -if TPHXMOpyKCyCHOH KHCIOTOH c Moceqyrouel O6paborKoli mo cnoco6y Hpromena, BopucKo 
wu Cpepynopa. Muxpodotorpapua 700 


Puc. 3. CBepxToukne cpe3bl TKAHH TOM@peHbI, nopaxkeHHolt B. M. T. B KneTKe BHJeH OovIbIO; 
KpucTam. OTAebHbIe BHPYCHble YaCTHIbI OTCYTCTBYIOT. A — 7000 x; B — 14000x 


7. 141, Ne 5, Tompgun, PexoTana 


Aornagn Akayemun nayx CCCP 
1956. Tom 111, N 5 


MHKPOBHOJIOL‘H ff 


Uunen-Koppecnonyent AH CCCP H. A. KPACHJIBHHKOB, 
A. H. BEJIOSEPCKHH, A. H. PAYTEHUITEHH, A. HW. KOPEHSKO, 
H. H. HAKHTHHA, A. H. COKOJIOBA u C. O. YPbICOH 


AHTHBHOTHK FPH3HH (TPH3EMHH) HW EPO MPOAYLWEHTHI 


K akTHHOMUleTaM, HanOoslee YacTO BbIJeJeMbIM U3 MOYBHI HU H3 Lpyrux MpH- 
AHBIX CYOCTpaTOB, B TlepBylO Ouepeb MpHHaliexkaT Tak HasblBaeMble cepbie 
‘THHOMHUCTHI, T. €. KYJIBTYPbl, OOPasyioulve BOS AYIWHbI MULE OT CBeTIO- 
.-TeMHO-ceporo Weta (rpynna Act. griseus). MuoroseTHue HaGm0JeHua Hal. 
THAMH KYJIbTYP yKa3aHHOU rpylinbl MOKasaJiH, YTO 3Ta rpylla BeCbMa pa3Ho- 
Ha WU BKJNOUaeT OHOMOTMYECKH pasHble BUAbI H pasHoBuA_Hocru. Hacrosmee 
OOMeHHe NOCBAIIeEHO ONMCaHHIO KyJIbTyp 9TOl Tpynnbl, npoxyuupywomnx 
ITHOMOTHK, Ha3BaHHbIii B CBOe BpeMa «rpu3HH», usu Ne 15. IIpoxyuenrsi rpu- 
[Ha INHpOKO paClpOcTpaHeHbl B MpHpose, HO valle BCerO BbIJeIANIHCh HaMH 
; CEPOSEMOB HM KalliTaHOBbIX M0uB. IlepexpecTHoe HcnbITaHve B3aMMOOTHOUIe- 
if KYJIBTYP STOH TpPYyNMbI C MpecTaBUTeNAMU Apyrux py cepblX aKTHHO- 
AIIeTOB NOKa3aJl0, YTO OHH, Kak paBHJO, He yrHeTaloT pyr Apyra, HO B TO 
€ BpeMA HJIH YyrHeTaloT KYJIbTYpbl APyrux py, WIM caMu yrHeTaloTcA 
MM. STa UX OCOOCHHOCTh’B 3HAUHTeJbHOL CTeMeHH cmoco6cTBOBasa AuddepeH- 
1allWu Cpe CepbIX AKTHHOMHIETOB KYJbTYp, MpOAYUUpyIoWlMxX TpH3HH, OT 
VIbTYP, MpOAyUMpyroulnx Apyrue aHTHOMOTHUYeCKHe BelllecTBa. 

Ilo mMopdosornueckuM, KYJIbTYPaJIbHbIM, a Tak2Ke 110, OObIMHO HCIOJIb3 YeMbIM 
IH CHCTEMATHKe, (PU3HOJOHYECKUM CBOHCTBaM Pa3Hble WTAMMbI MpOAYUeHTOB 
)M3HHa ObIIM BecbMa OH3KH Apyr Apyry. UWiramm Ne 15, npuBoyumplli B Ka- 
CTBE THHOBOTO, XOPOLO pacTeT Ha CHHTeTHYECKHX Cpefax Tula cpegbl Uanexa,. 
4 KapTodebHOM arape, MIIA, cycno-arape u Apyrux cpelax c OpraHHyecKuMu 
opMamu a3ota. Ha Uanex-arape KomoHHH OecliBeTHbIe, OyrpHcTble WIM CKal- 
ITHIC, IJIOTHbIC, MOKPbITbI! OapXaTHCTbIM MHUeHeM Ceporo HH OeOBaTO-ce- 
yro uBeTa. Ha MIJA, cycmo-arape, cpeye BaxcMana MW HeKOTOpbIX Apyrux 
JIKOBBIX Cpe aX BO3YIUHBbIH MULE WIM BOBCe He OOpasyeTca, HIM COpasyerca 
BHJle OTJeJIbHbIX OCTpoBKoB. Ha arapH3HpoBaHHOli cpeyle, NpHroToBJeHHON 
3 CyxXOrO MACHOFO NOpomiKa, BO3AYWHbI MuleIH OeoBaToro WBeTa OOpasyerT- 
I Ha Bceli MoBepxHocTH cpefbl. Ilurmenta B cpefly witamM Ne 15 ne Bblqemser. 
a JIOMTHKaX KapTodesA poOcT OOWJIbHbIM, BOSAYWHbI MuleIuH Oenbit. B cra- 
1X KYJIbTypax YaCTO BOSHHKAIOT KOJIOHHH BTOPHYHOTO pocta C Ooslee NYWHCTIM 
SVINHBIM MUUesweM GOemoBatoro upeta. Kysbrypbl W3 STHX KOJIOHHH MI 
yBCe He HpOAyUMPYIOT aHTHOMOTHKa HJM MpOyUMpywrT ero B He3HayuTeJb- 
»M KouIMYecTBe. CnopoHocub! cnupasmpuble c 1,5 — 3,5 o6opotamu. Crop 
apOBHHbIe WIM OBabHBIe, 0,8—O0,9 » B AMametpe (prc. 1, CM. BKJeHKy k 
p. 1008). 

}Kenatuny pasxuxKaer c1a60, MOJOKO NenTOHMsupyeT Oe3 CBepTbIBAHHA Cc 
yuneauvBanuem. KpaxMal WHTeHCHBHO rugposusyeT. Ha kmeTuaTKe jJaeT 
[Ba 3aMeTHbIt pocr. Cpequ 16 u3yyeHHbIX WITaMMOB TIpOAyWeHTOB rpH3uHa' 
MEJIMCb OTJCJIbHbIC ITAMMBI, KOTOpble OTMMYaIHcb OT Ne 15 10 HHTeHCHBHOCTH 
cTa H XapaKTepy OKpPaCKM BO3AYUIHOTO MULeNMA, TO OOMIHIO cHopoodpaso~ 
HUA M MO KOJIMYeCTBY 3aBHTKOB y cllopoHocies (oT 3 fo 7), NO HHTeHCHBHOMY 
13JIOMKEHHIO MKeJATHHBI. 

[lpowyuentbl rpusuna yume BCero BbIJeIAMH AHTHOMOTHYECKOe BellleCTBO 
1 CJIOMKHBIX OPlaHWueCKHX CpeflaX, B OCHOBHOM Ha cpeflax, OoraTbIx OelKamu, 


a 


Kak IIPH BbIpaulMBaHH B YCJIOBUAX MlOKOH, Tak H IIpu rly OMHHOM MeTOJIE poc\ 
| 


Ha Kayake, MakcuMyM HaKOIVJIeHHA AHTHOMOTHKA OTMeUaJICA Ha 4—5 Jlenb mf 
rutyOHHHOM pocte HM Ha 7—10 JleHb B YCIOBMAX MOKOA TIpM TeMiepaType 25+] 
26°. Bce 16 ucnbiTaHHbIX WITAaMMOB XOpOlO MpOAyUMpoBasM TpH3HH Ha cpen 
IIPHPOTOBe HHO W3 CyxXOro MACHOYO NopoulkKa (1—2%) c npH6aBsiIeHveM rJIKOKO | 
(1—2%) u Mena, a TaKxKe Ha Cpejyle 43 Cyxoro pblOHoro OysbOHAa C TJHOKO3q 
M MesiOM. AKTMBHOCTb KYJIbTyPaJIbHOM XAMAKOCTH MPH BbIpallMBaHuu Ha Cpey 
M3 CyXOrO MACHOFO MOpoUKa KoNeOaacb OT 243 Jo 5000 ef., 10 aHHbIM THTpH 
BaHua m0 Staph. aureus. M3yuenve BIMAHMA pasHbIX HCTOUHHKOB yruieposa 
NpoyuMpoBanue TpH3HHa NWOKasao, YTO AA yKasaHHOH We BUOMHe Mp 
POJHbI PHOKO3a, CaXapO3a, MAJIbTO3Aa, NaKTOSa, TaJlakTO3a, KpaXMaJl M VIAL 
puH. 

Xumuueckad OUNCTKA HW U3y4eHHe XHMMYECKUX CBOMCTB rpH3HHa MpOBOAMIM 
Bp Vucrutyte 6voxumun um. A. H. Baxa Axayemuu nayxk CCCP. V3 umeromuxe 
IIpOAyuUeHTOB rpH3HHa HavOosee eTabHO OblIH USy4eHb! BellecTBa, MpoAyH 
pyemble mitamMamu NeNe 15, 20, 70, 101 u 111. 

AuruOvoTwueckHe BellecTBa BbIJeIAIHCb H3 KYJIbTypasIbHou 2KUAKOCTH 
B KOTOPY!0 JoOaBJAJICA COMMHOKHCIbIM SKCTPaKT (pH oKovIo 3) MuueNMA. OKCTPE 
TUpOBaTb MHUeMMH MpUXOAMMOCh WIA NOMHOTHI W3BeVeHHA aHTHOMOTHKa, Te 
Kak OMIT MOKa3aJl, YTO MUUCH COMepXKUT JOBOJIbHO 3HAaUHTeJIbHOe ero KOU 
yeCTBO. 

KysbTypasibHad 2%KHAKOCTb OUNIMalach JOOaBeHHeM yria mpu pH 3, 3a 
rlocule yfaseHua yrsia U JoBeyenua pH yo 4,5 Bpmayam ocafoK, KOTOpbIM Ta 
OTOpacbIBaJICA, H, HAKOHEL, AHTHOMOTHK M3 OUMIMICHHOM KYJIbTYpaJIbHOH KU, 
KOCTH CopOupoBasicA Ha yroJlb Ip pH 7,5. OmoupoBaHve aHTHOMOTHKa C yr 
mpousBosusoch 40—50%-M 9THNOBbIM CHHPTOM, No_KucIeHHbIM Jo pH 
DyroaTbl HeliTpanuz0BaIHcb Jo pH 5—6 u crylamucb B BaKyyMe JO cHpom 
KOTOpbIM OO6JIaal akTHBHOcTbIO ZO 70 OOO ef/Mn pu THTpoBaHHH 
St. aureus. 

JA MOJYYeHHA OUHIMEHHOFO Mpeliapata B CyXOM BUJe albHeliliaa OUNCT 
AHTHOMOTHKA TIpOH3BOAMacb Yepe3 MMKpaT H 3aTeM Yepes remMautat (?). Ton 
YeHHbIM XJIOprH{paT aHTMOMOTHKa peJcTaBA CoOoH COBepIIeHHO 6eJIb 
MOpOwioK Cc akTHBHOcTHIO Jo 20 000 ef/mr no Staph. aureus u 2 000 ex/mr 
Bact. coli. 

OnvcaHHbIM MeTOJOM ObIIH MOJyYeHb! aHTHOMOTHYeCKHe BeIeCTBa, Mpoy 
uupyemple wtramMamu NeNe 15, 20, 70, 101 u 111. Xnoprugaparsi stux antTu6ne 
THKOB Ipe{cTaBANH Cobo aMopduble rurpocKonMyeckve MOpOWKH, Xopo 
pacTBOpMMBIe B BOJe HM METHJIOBOM cmMpTe. OHH He TepAJIM AKTHBHOCTH TIP xXpa’ 
HeHHH WM ObIIM yCTOMYMBbI K HarpeBaHuio. 

Bee BbieJieHHble AHTHOHOTHKH ABJIAIOTCA ASOTHCTbIMH OCHOBAHUAMN Hi Jak 
culefyloulve KavecTBeHHble PeaKkIMH: OHypeTOBYy!O, C HHHTHAPHHOM, Ha aJibhid 
rujuy!o rpylny u Ha rvioKo3samuH (10 Moprany 4 Ombcony). Peakuwun Ha Mawa| 
TO, THCTHAMH MW ryaHWAMHOBylo rpynny OblIH OTPUUATeHHBIMH. B OUMDIeHHbE 
yepe3 TejIMaHTaT [pelapaTax Obl OnpeeeHbl cuepyroulwe cbopMbl a3oTé 
oom asor no Knembyamo, aMuHoasoT m0 Bau-Cnafixy — B Teuyenve 5 Muy 
AO MW Nocde 6-yacoBoro ruypomusa — MW as0T OCHOBaHMI, OCaxKaeMbIXx coccopHa 
BOJIb()paMOBOH KHCIOTON H3 rHApoMMsaTOB. | 

B rao. 1 mpeqcTaBnenbl JaHHble 0 cojep2kanuu B rpHsMHne pasMIHBIX cop 
a30Ta, BbIPaXeHHbIe B MpOWeHTaX K aHTHOHOTHKY HM K OGIeMy asory. 

Vs npeycTapsieHHbix K Ta6/. 1 WaHHbIX CyeyeT, UTO B AHTHOMOTHKaX OKO 
40—45% azoTa HaxoJUTCA B opMe aMuHOasOTa, pearupyroulero no Ban-Cnaitk 
B TeveHHe O MMH. (aMMHoasoTa, pearupyrollero B Tevenne 30 MuH., He OGHapy 
*xeHO). Tlocne ruqpoum3a MOUTH Bech as0T, cOfepxKaliuiica B anTuOMOTHKa» 
NpeBpalllaeTcA B AMHHOASZOT, OMpefeAeMbIM B TeYeHve 5 MMH. BaxkHO OTMeCTHTE 
uTO OKONO 75% BCero as0Ta NaklaeT Ha a30T OCHOBaHHi. MoxxHO HpeqMONORKUTE 
NTO BbIJeCHHbIe AHTHOMOTHKM SABJIAIOTCA BeMECTBAMM TeNTHAHOM npupofip 

CxoJ{CTBO XMMMUeCKHX CBOLICTB NepeYCICHHBIX AHTHOMOTHKOB, BOSMOKHOCT 
MX BbIACEHHA OJHHM VM TeM Ke MeTOJOM, a TakK%XKe OMHHAaKOBOe pacnonoxKeHM 
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i Ha OyMaxkHoli XPOMATOrpaMME TO38BOJIAIOT BBIBHHYTb TipeymouoxwKeHHe O06 
ACHTMUHOCTH H3y4aeMbIx BeIecTB. 


b 


_ AnTuOnoTHK rpu3nH o6sayaer IIMpOKHM CIeKTPOM aHT#MHKpoOOHOro Jlelt- 
MBUA MH yrHeTaeT pad PpaMNOMOXKUTebHBIX H TPaMOTPHUAaTebHbIX MHKpoOos, 
| TAKXKE HEKOTOPHIe ApOAKU HM rpuObl — Kak CampoduTbl, Tak HW MWaToreHHBIe 
Wixi YeNOBeKa HW pacTenuit dopmpl. UyscreuTeabHbIMH K TpH3HHY OKasaJlHucb 
meyioulMe McIbITaHHble MAKpoopranusMpI: Staph. aureus, Bac. subtilis, Bac. 
jesentericus, Mycobacterium luteum, Mycobact. diphtheriae, Mycobact. 


d-5, Mycobact. tuberculosis, Cryptococcus, Bact. coli, Bact ye 
dact. proteus, Bact. typhi, ¥P » Bact. coli, Bact. prodigiosum, 


pact. paratyphi, Bact. 
ysenteriae Shiga, Bact. 
ae Flexner, Bact. 


Daonuma 4 


Amunoasot (no Ban-Cuaiixy, 


rmeniaca, Bact. maivace- 3a 5 MH.) Asor 
min, Bact. citriputeale, Ne | Omni oc HOBannii 
. . ‘ KY JIb- nocwire 
Aonillia alba, Fusarium ea asor | AO rugponusa rumpomusa 
lani, Phomopsis cinereae, 4 
hielioviopsis basicola, i : ¥ , elt ae 


Yeuterophoma _ tracheiphi- 


ia, Saccharomyces cerevi- 
a y 7 14,03 5,51 39,27 13,40| 95,51} 9,58] 68,28 
: 14,17| 6,57 | 46,36 | 13,54| 95,55 | 11,08] 78°48 
Visyyenve mpenapatos 101 | 14755] 6742 | 44’74| 13°13 | 9150] 4129] 78°67 
PH3HHa, MOJIYYeHHbIX OT 111 | 14,33| 6,34 | 44,03 | 13,50 | 94,20 11,29] 78,78 


itammMoB NeNe 15, 20, 70, UW : 

Mes cone pHMe¥aHHe: @—B npowenTax K cyxomy mpe- 
ee ’ o€ B  napaty, 6 —B mpomentax k oOmemy aszory. 

948—49 rr. Ha  xkacbeyzpe 


mkpoOvosornu Jlenuurpal- 

‘KOTO XHMUKO-cbapMaulesruyeckoro HHcTHTYTA B. B. JLo6pompic0Bp, noKkasaso, 
(TO HH CbIBOpOTKa, HH FHO He CHWKaloT HX akTHBHOCTH. Mcmpiranve BMAHUA 
‘POBAHOM CbIBOPOTKH Ha aKTHBHOCTb 9THX Ke NpellapaToOB MO OTHOIMeHHIO K 
Mycobact. tuberculosis, mpoBeqenHoe C. A. Brruxanopolt B 1948 r. Bo Bce- 
OIOSHOM Hay4HO-HCcIeqOBaTebCKOM XHMHKO-(bapMalleBTHYeCKOM HHCTUTYTe 
BHU XH) noxa3ano, uro y pasHbIxX [pelapaTOB OHa CHMKaeTCA B pasHOol 
‘TeIIeHH. 

_ Vcnpiranne rokcv4HocrTu MpenapaToB rpu3uHa, BbINOHeEHHOe B MaOopaTopuu 
ipod. IT. H. Wepmmua Bs BHUXOH, BbinBuno, 4TO OHH OOsaalOT OTHOCHTEeWJIb- 
10H ToKcHuHOcTHIO. MakcuMaJIbHO NMepeHOCHMaxA 03a AI MbIWWeH JIA pasHblx 
IpellapaTow rpu3una KoseGanacb oT 0,125 go 0,5 mr pH exkeHEBHOM BBeJeHHu 
3 Tevenne 6—10 AHeli. OpHenHTHpOBOUHbIe OMBbITbI NO BbIACHeHHM TepaneBrute- 
‘KOH MWeHHOCTH rpH3HHa MOKa3asH, YTO BBeJeHWe MbIINaM, 3apaxKeHHBIM u3eH- 
epueli, 2 pasa B yenb no 0,25 mr mpenapata No 15 npesoxpanser ux oT rude 
3 60—70% cayuaes. Han6onee JeTasbHO H3y4¥eHa BOSMOXKHOCTh HCHOMb3OBaHHA 
‘pu3uHa (Mpenapata u KybTypaJbHol 2wuAKOCTH) oT wTamma Ne 15 Aun Oopb- 
Sbl C PASHbIMH MH(eKIUMOHHBIMH OovlesHAMH pacTeHHii. YcTaHoBseHO, YTO Ipe- 
japaT Ne 15 Moxer ObITb yCrelHO HCHOb30BaH JIA OOpHObl C TOMMO3OM XJION- 
JaTHuKa (2), C OaKkTepHaJIbHbIM YBAaHHeM TepCHKOBbIX H C HEKPO30M IIJIOJOB 
IMMOHa H MaHgapuua (3,4). Onbirst Mucrutyta MuKpoOnosioruu AH CCCP moKa- 
3aJIM BO3MOXKHOCTh HCHOMb3OBAHUA PpH3iHa JWIA OOpbObl C MaJIbCeKKO IMTpy- 
SOBbIX. 

B mae 1949r. Ba miramMa mpoxyuenTos rpusuHa (N2N15 uw 70),cocras cpefbI Aa 
BbIP AILMBAHUsA W MeTOA XUMMYeCKOM OUNCTKN Obl nepefaHbl B MucruryT smuje- 
MMOJIOTHH MH MuKpOGuOsOruM uM. H. ®. Tamasesa AkaqeMun MeQMUMHCKHX HayK 
YOM) na Hakone HHA aHTHOMOTHKa B OOVIbUIMX KOJIMYeCTBAX H JIA OOvee JeTaNb- 
yoro ero usysenua. B Uncruryte snujemuonormu 4 MuKkpoOvosoruu AKajleMuH 
Mie IHMMHCKUX HaykK CCCP nan6onee mofpoOuo Obl H3yYeH Mpellapat, NowyyeH- 
alii oT witamMa Ne 15. Ilo qannpim MOM, on oKa3an MONOKUTebHI sppekT Np 
neueHHU JMseHTepHH y JleTeli. B ykasaHHbIx HCCMeAOBAHHAX Mpelapar UCMBITHI- 
BaJIca NO HagBaHvem M9M Ne 1. B WOM’e antuOvoTnk, NouJlyseHHbIM OT WTaM- 
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ma Ne 15, Obl ucnOb30BaH TakxKe B pAJe UCCIeEOBaHMM, NOCBAIeCHHBIX By 
YeHHIO BONpoca O CyMHOCTH MpHoOpeTenuaA OakTepHAMM YCTOMYMBOCTH K XHMH 
KOTepaneBTHYeCKUM TIpelapatam (°), H3yYeHHIO H3MCHYHBOCTH CTaPHOKOKKO 
To] JelicrBHeM aHTHOMOTHKOB (°), a Tak»%Ke BbIACHeHHIO COJepKaHvA HYKJeHHO 
BbIX KHCJIOT Y KHIJCUHOM MaslOuKM, cTaBlleii ycToKyHBol Kk rpusuHy (7,8) 
OyHako B yKa3aHHbIx paootax (5-8) npenapaT rpH3HH, NOJlyYeHHbIH OT LTaMMg 
Ne 15, ommm6ouHo HasBaH rpusemHHom. Mp 2xKe CuHTaeM HEOOXOJMMBIM COXpaHUT 
3a ONHCaHHbIM AHTHOMOTHKOM paHee MpefyiowKeHHOe HAMM HasBaHve pH3HH. 


VMuctutyT MHKpoOvoorHuH IlocrynHso 
VUxcrutyr 6voxumMun 27 VII 1956 
um. A. H. Baxa 
Axkajemuu nayk CCCP 


UHMTHPOBAHHAS JIMTEPATYPA 


TR. L. Peek A. Waltin,et al., J. Am. Chem:, Soc.,-68, 772 (1946), 43s Al 
Kpacuabuuxkos, P.O. Mup3s06exau, C. Ackaposa, JAH, 79, Ne 6, 102 
(1951); § P.O. Mups306exKaHu,-Jloxn. BACKHMI, B. 5; 34 (1952). _ 2 Pi O.) Mae 

306ex su, Mss. AH CCCP, cep. 6uon., Ne 2, 67 (1953). &® A. ® Mopos, Asropedepa 
Kany. qucceprauun, M., 1951. © A. ©. Mopos, )KypH. Mukpo6uou., s1MZeMuO. HW HMM 
How., Ne 1, 22 (1956). 73. A, Ilomneukosa, Tam xe, Ne 12, 67 (1955). © 3. A. He 
1eHKOBa, Tam xe, Ne 1, 26 (1956). 
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Aorxrnage Akagemun nayrx CCCP 
1956. Tom 111, Ne 5 


MHKPOBHOJIOVH ff 


r. K. CAEB u K. He. MAPKOB 


NEHUWKJIJIMH A THAMHH KAK ®AKTOPbI POCTA 
CTA®UJOKOKKOB 


(ITpedcmasaeno axademuxom A. H. Onapuncim 11 IX 1956) 


TvwaMuH MW HUKOTHHOBad KHCIOTa Kak (aKTOpbl pocta cTacHJIOKOKKOB TOJl- 
Ono usyyenpl (1), Ucxoga u3 pala HaOmosenuii Hay cTUMyJIAWNel NeHHUN- 
WHOM pOcTa YCTOHUMBbIX K H€My IITAMMOB, MBI TOCcTaBHJIH Ce6e 3aylayvy mpocue- 
HTb OTHOIWeHHe MeHHUMIIHHa K PakTOpaM pocta cTa*HJOKOKKOB. 

OnbiTbI MpOBOAHIHCh Ha OCHOBHOH cpeye Yacta u Yuucona (4), KoTOpas 
MCHOJb3yeTCA OOBIMHO JIA MHKPOOMOMOrH4ecKOroO ONpeseeHHA THaMuna pH 
TecT-opraHH3me Staphylococcus aureus. Ilo mMeroquKxe Yacra u Yuscoua HCHBbITHI- 
Basica sdPeKT pocta cylefyowux BellectB: |) THaMMH-ruypoxmopuya; 2) 2-me- 
THJ1-6-aMHHONMpHMUAHH-5-MeTHJICYbQOHOBON KHCJIOTHI, MOyIeHHOH mo Yuub- 
AMCY C coTp. (°); 3) 4-MeTus-5-8-oKcHSTHITHalloma, NomyyeHHOrO nO YuAbAMCy 
c corTp.; 4) OeHsHuI-NeHHUMJIMH-KalneBoi com (mpo“sBoycTBo Muunctepctsa 
3pasooxpanenua bovsrapun), OeH3HJI-MeHHUHIJIMH-HaTpHeBoH com (mpoHs- 
BojictBo MunuctepctBa 3fpapooxpanenua CCCP u BEB — Venacbapm TIP); 
5) 6eH3HJI-NeHHIMIJOHHOBOM KHCJOTHI, MOJyYeHHOH WeNOUHbIM THApomH30M 
MeHHUAIIHHa 10 OptenOmagy (*) wu nok BosfelicTBHeM MpenapatTa NeHHLMII- 
JIMHa3bl. : 

BetlecTBa mpHOaBJIAuCb K OCHOBHOM Cpeye, cosepxapulet 1,6-10-° Mon/a 
HUKOTHHOBOM KUCJIOTHI HW 3aceBaJIHCb HCCJIeAYeMbIMH CTac:PHJIOKOKKOBBIMH LITaM- 
Mamu. Ilocne 36-yacopoli uHKyGauMH mph 37° pasBuTHe cTadHsIOKOKKOB On- 
pedesasocb pH momMomH Hedenometpa [lympppuxa. 

McceqoBaHua Ipopoquaucb c 41 wtTammMom St. aureus, KOTOpble 10 cBoeH 
yYCTOHYMBOCTH K Te€HHIUMJIIHHY pacmipeyessioTCA cCuIeyIOWMM OOpasom: y 12 
ITAMMOB pa3BUTHe 3a/ep2XUBAeTCA MPH KOHUECHTpalun neHHuUHMNa < 1H / Mu; 
y 22 wTaMMoB — pW KOHUeHTpalHv NeHnuusMHa Mexkyy | wv 250 E/mMa u 
7 WITaMMOB — IIpH KOHIeHTpallHv nNeHHunAMHa > 250 £ / Mua. 

Poct vccseqyeMbIxX LWITAMMOB HcCJIeAOBaJICA Ha CyefyIOUMXx cpefax, coyep- 
2%KallluX UCMbITyemble BellecTBa: 1) OCHOBHaA cpefa, cofep2KallaH B KayecTBe 
(bakTopa pocta TombKO 1,6-10° Mon / a HMKOTHHOBOM KUCJIOTHI; 2) OCHOBHad 
cpega c 3-10°1°mou/ a THamuHa; 3) ocHoBHas cpega c 3-10 1° Mow / a 2-meTHA- 
6-aMHHONMpHMUAUH-5-MeTHJICYIbOHOBOH  KHCJIOTHI; 4)  OCHOBHaA  cpeja 
c 3-107!° mou / 1 4-meTua-5-8-oKcHaTHITHalosa; 5) OCHOBHad cpega c 3-10 7° 
Mow / a 2-MeTu1-6-aMHHOMH pHMU,HH-O-MeTHJICy bPOHOBOH KucMOTH! H 3-10 7° 
Mom / a 4-meTua-5-8-oKcHaTHsITHalosa; 6) OcCHOBHan cpeya c 3-10 mon/a 
6eusnu-nenuunasmuna (0,0015 E/ma); 7) ochopyaa cpega c 3-10 moa/ua 
6eH3UJI-NCHHILMJIJIOHHOBOM KMCJIOTHI (a — NOJTYYeHHOH WeJIOUHbIM THPOJIH30M U 
6 —ojyyenHoh moq BosyelicTBHeM IpenapaTa MeHHUMWIMHa3bI); 8) OCHOB- 
Has cpeya c 3-1071° mon/n 6ex3ni-neHHunAMHa MW 3-101 Mom/ J THaMuHa. 

BpiscHusocb, YTO HH OAMH H3 UcCJeyeMbIX WITAMMOB He pa3BuBaeTcsH IIpH 
HaNMUHH TOMbKO HAKOTHHOBOH KUCJIOTHI (cpegb! 1). B cooTBeTcTBHH c JaHHbIMU 
Haiita (2,2), 29 u3 uccileqyeMbIxX WITAMMOB pa3BHBalOTCA MIpH OHOBpeMeHHOM 
HaNMUHH THAMVHA MW HAKOTHHOBOL KuCMOTHI (cpeja 2). [a BCeX STHX LITAMMOB 
THAMHH MOXKeT ObiTb YCeLWIHO 3aMeHeH CMecbIO H3 THALONOBON HM MMPHMUAMHOBOL 
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KOMIIOHEHT MOJIeKYJIbI THaMMHa (cpefa 5). BasaTbie B OTJebHOCTH O6e 9TH COCTaB 
Hble uacTu (cpesbl 3 4) HeakTHBHBbl. 

Y 15 us 29 mramMMos, pasBuBalol\MXca B IPHCyTCTBMM THaMMHa HW HMKOTH 
HOBOM KHCOTbI, THAMHH MOET ObITh 3AMCHEH SKBUMOJICKYJAPHOW KOHICHTpa) 
inet NeHUIMIWIMHa, IpHyeM MosyuaeTca sPekT pocTa Toro #Xe NOpsAKa. 
3yJIbTATHI WIA [BYX 3 HCCJeLyeMbIxX WITAMMOB IIpHBeAeHbI Ha PHC. 1. Taxkue Kt 
pesyJIbTaTb! ObIIH NOMYYeHbI U C OeH3HJI-NCHUUMJIOMHOBOM KUCJIOTON (cpeya 7) 
paBHO KaK H C MeHMIWINMHAaMH pa3sIM4YHOrO MpOM3BONCTBA. YcTaHOBJIeHO, 41 


FDIS LE Ia I PDE ee ae 
Staph. aureus 674 Staph. aureus 3578 


Puc. 4 


addekT pocra THaMuHa MpOABJAeTCA JO KOHUeHTpayuH 107“ mow/a, a NeHHU 
JiMHa 20 KOoHUeHTpauuH 107! mon/n. . 

SameyeHo, YTO MeExy CrapWOKOKKaMH, JIA KOTOPbIX THAMHH MOxKeT Obl 
3aMeHeH TeHHUMJIMHOM 6e3 CylleCTBEHHOrO BJIMAHHA Ha W3MeHeHHe Poca 
MpeoOsakaioT ycTOuuMBble K NCHHUMIHHY WTAaMMbI. 

Us ocrambubix 12 wraMMos, KOTOpble Bce YCTOHYMBDI K MCHHIMIIMHY MU Kore 
pble He pasBuBaloTCa pH HaMYHH THAaMMHa M HHKOTHHOBOM KHCJIOTHI (cpefa 2. 
6 UTaMMOB pa3BUBalOTCA pH AOOaBeHHM K cpefle NeHUIMINIMHa (cpeqa O} 
Octasbuble 6 WiTaMMOB He pa3BUBaloTCA H Ip STHX yCNOBHAX. BepoxATHO, B UpO 
mecce aflanTalun OHM CTaJiM 3aBHCHMbIMH HM OT Apyrux cdbakToposB pocta. 

TlonyyeHHple pesysbTaTbl MOKAa3bIBaIOT, YTO AIA 3HAUHTeNbHOW YaCTH MCCIe 
AOBAHHBIX WTAaMMOB CTa*HJIOKOKKOB (qua 15 u3 41) neHuUHIIMH ABIAeTCA (ak 
TOPOM pocTa, CNOCOOHBIM 3aMeHHTb THaMHH pH Tex Ke KOHUCHTpalluAx. 


BpICIWIHH MeHUHHCKH HHCTHTYT TloctynHio 
Codua, Bonrapusa 7 VII 1956 ; 
UMTUPOBAHHASA JIATEPATYPA 

1B. C.J.G. Knight, Biochem. J., 31, 731 (1987). * B. C. J. GoK ni ¢ Rte 


1241 (1938). 4P. M. West,P.W. Wilson, Science, 88, 334 (1938). 5 i, 


* 
4 


t 
chem. J., 31, 966 (1937). %B.C.J.G. Knight, H. McIlwain, Biochem J) 
B 


Williams, R.E. Waterman et al.,J. Am. Chem. Soc., 57, 536 (1935). ° 
tenblad, Acta Chem. Scand., 4, 518 (1950). 


) 
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Horsage Akanqemun nayx CCCP 
1956. Tom 111, Ne 5 


IKOJIOTH A PACTEHHH 


E. A. JOPOTAHEBCKAS 


O CBA3H AKTHBHOCTH KATAJIA3bI Y MOJIBIHH 
C IKOJIOTHYUECKHMH YCJIOBHSAMU 


(ITpedcmasaeno axademuxom A. JI. Kypcanoeoim 14 IX 1956) 


B avicue paOoT skONOrO-reorpaduyeckoro XapakTepa, MPOBOAMBIINXCA B pali- 
TsHb-aHbcKOH cTaHIWu, Oblla CilenaHa MOMbITKa Mpoanasu3upoBaTb 
€HEHHA CBOMCTB HEKOTOPBIX JaHWapTHbIX pacTeHHll MO BepTHKaJbHbIM T0A- 
'TryTeM conocTaBJieHii UX BHYTPpeHHHX TIpOlleccoB C ycJIOBHAMH cpespbl. 
ally C OTlpeeeHHAMM H3MeHEHH UX XMMMYeCKOrO COCTAaBa, Cpe/CTBOM OleH- 
H3yUaeMbIX CBA3eH ObIIO ONpeseneHHe y 9THX pacTeHHi akTHBHOCTH (bep- 
Ta KaTasla3bl, KOTOpad CuHTaeTCH MOKasaTeJleM HHTCHCMBHOCTH MpoweccoB 
sHEJEATEBHOCTH OpraHv3ma. CBx3u sTOrO depMeHTa C CHcTemol tbu3sHosO- 
2CKHX H OWOXHMHYeCKHX TIPOMeCcOB NOSBOMHIH TIpeANOOXKUTb, uTO ero 
UKOH-TO Mepe MO?KHO HCIOJIbSOBaTb B KavecTRe NOKasaTesA UTOFOBOM peakIHH 
THTeJIbHOTO OplaHH3Ma Ha CJIOXKHbIi KOMIMJIEKC JKOJOPHYeCKHX BOSJelicTBUll. 
XKHOCTh pacCMaTPHBaeMEIX B3AHMOJEHCTBHM MOTJIa TMOCyKUTb U3BECTHBIM 
MATCTBHeM. OHakO TIpu paOote, HallpHMep, c NompiHbio (Artemisia tian- 
anica) pe3yJbTaTbI OKa3aHCb JOCTATOUHO YeTKUMH HM OCBeLalOlMMH C HOBOMI 
JOHBI KaK OWONOrHYeCKHe OCOO€HHOCTH STOTO pacTeHHA, Tak HW CBA3H ero 
CJIOBUAMH MecTOCOMTAaHHA. | 
OMbITHI IPOBOAMINch Ha JBYX PaBHMHHbIX yuacTKax cyxol cTemu (BbICOTAa 
_y.™M. 1740 u 1765 m) u B npegzroppsx (2150 Mm). MeroquKa onpeyesenus aK- 
HOCTH KaTasiasbi (a. K.): HaBecKa CBexKUX pacTeHHi B O,O Tr, pacteptaa c 
KOM H MeJIOM, B3BelluBasacb B 100 Ma Bozpl. Jia onpeyenenui IpuMeHnsasocb 
Mi cycneH3suu u 2 Ma 3%-HO Mepekucn BOsOposa. Temmepatypa B TepMo- 
re 15°. Oxnaxyenve — BO,OH TOpHOH peukv. OTKJIOHeHHA, BbISbIBAeMbIe 
BIMeHHeM TeMiepaTypbl Jo 17°, He NpeBbiualH OObIMHbIX MorpemHocrei 
ira. B3GaTbIBanue — oT pyKu. Mepoli a. K. clyxKUJ O6beM Os, onpeyeua- 
(ii OTCUeTOM Had-li MuHyTe. PasHHla OTCUETOB B NapadJieJIbHbIX ONpe ese HUA X 
Oonee 0,1 Mu. 
Heppicokaa BesMUHHa a. K. B MepBYylO MOJOBMHY JleTa COOTBeTCTBYyeT MeJl- 
HOMY TeMILY pasBUTHA NONbIHH, KOTOpasd AO OCeHM OCTaeTCH B paHHUX dasax 
BUTHA — BereTallMH WU OyTOHH3auHH. HO B TO BpeMA Kak a. K. Y MHOFHUX 
TeHHii CHJIbHO CHMKaeTCA B Ce30HHOM xXOJe, Y NOJbIHH OHa ellie Jouro 
aeTca Ha YpOBHe, 6/IH3KOM K TIpexHemy (Tad. 1) 
Kax noka3anu uccuieqopanua B. A. BaaropemencKoro (1), H3MeHeHHA a. K. 
acTeHHii B TeveHHe JHA BbIPaKaloTCA OMHOBEPLIMHHON KpHBO C MAKCHMYMOM 
Wu qua. OTO nosTBepxasocb HM HalWMMH JaHHbIMH. Y MOJIbIHH Ke OOBIMHO 
juoJasicA MpOTHBOMONOXKHbIt XO sTOrO MOKasaTena. B acHble wXapKHe JHU 
Bas JHeBHOrO XOJla a. K. Oblula BOrHyTOM C MHHAMYMOM cpefiu Aus (Tabs. 2). 
TTpeHHue M BeYepHHe Wacbl a. K. MOXKET NOCTHPATb YPOBHA, CBOMCTBCHHOTO 
THM pacTeHusimM B MOOoM Bospacte. Ho yxe k cepeyMHe AHA HacTyNaeT 
koe mlagenue a. K. Ilocne MuHuMyma, HaOsIOJaBUerocA B OOMbUIMHCTBe OMBI- 
-oKono 16 uac., HawMHaeTcA HOBOe NoBbINeHHe. Ho Takolt xo a. K. HaOsI0- 
res He Bcerja. B nepByt mouioBuHy seta (Halipumep, 24 ve 1955 r. 8—17 ac.) 
macMypHble HM (ra6u1. 3) y MOMbIHM HaOMOJasICH AHEBHOM XO] a. K., OMM3KMH 
qi23 


TaoOauna 1} 


Ce30HHble H3MCHeHHA a. K. y pacTeHHit, OOHTaIOWNX Ha NOATOpHOH paBHHHe H Mpexrophs 
B Oacceline p. Uou-Ksapin-Cy 
S _———++ 


| | ay 


a. Ke 


Jlata PactTeHua Tata | PacreHua 


20 VI—53 | Exa cOopnas (Dactylis | 19,4 | 201X 1953 | Exa cOopnaa 4, 
glomerata) [lombIHb = TAHb-WaHb- | 3,’ 
yD 18,4 cKaa 

Kutuak rpeOsuepugupli | 20,1 | 7X 1959 > 4, 
(Agropyrum  pectini- 14 NVI 1900) es 6,2 
fo; me) OxscaHnna Goposyqyua- | 2, 

Oscanuna Gopo3zuataa | 16,6 Taq 
(Festuca sulcata) 20 VIII 1954) » ~ » Pe 

TloubiHb =TaAHb-IWaHbcKan | 9,0 YKUTHAK rpeOHeBHAHEIM| 2, 

ts r 6,1 TlowbiHb TAHb-WaHb- | 2, 

20 VI—54 | Exkxa cOopHaa 16,0 ckan 

MKuTHAK rpeOueBuzuE | 14,2 » » 6,6, 

Tepanb xommopaa (Gera- | 10,6 
nium collinum) » » 4, 

Tlonpmb tTaHb-maHbcKkad | 10,2 

” ” 8,3 | 
5,8 


” ” 


K omvMcaHHomy B. A. Baaropemenckum. IIpu nonwKeHHM TemnepaTypbl U a 
II€HHH BlaKHOCTH BO BTOPOH MOJOBHHE JHA Tak»xke BM€CTO MAHMMyMa MOF Hl 
CTYNHTb MaKCHMYyM, TlocsIe KOTOporo K Beyepy perHCTPpHpOBasOCh CHHKeH 
a. K. B AHH C MepeMeHHOM Moroso XO a. K. y DOIN pasHoodpasen. IT} 
pe3KOM NOHWKeHHU Temnepatypp! (24 VI u 8 VIII) naOmoxanocb cHabHOe MI 
BbllleHve a. K. []pH MocTeneHHOM CHY2KeEHHH TeMMepaTYpbI H MOBbILMEHHH BJ 
HOCTH BCA KpHBasd HECKOJIbKO CMelllaeTca BBepXx (7 VIII). 


Ta6Oauna 


TineBHow xox a. K. Y MOJLIHH B ACHbIC Kapkue THU 


Temnepaty pa OTHOCHT. BJIa%K- TlebuuurT Baa} 

Rees cee Bis HOCTb B % HOCTH B MO | 

Tata a. K. T 
c6opa HA | | 

y moy- | Hay TpaBo-| y nou- | Hag TpaBo-| y nou-| Han Tpall 

Bbl CcTOeM Bbl CTOeCM BbI CTOeCM 

21 VII—54 | WOoxnprit 7 |10,4| 14,87 ~41,9 93 72 1,0 4,0 
CKJIOH, cyxoli| 10 7,1] 15,0 18,8 84 4l 3,0 13,2) 

yuactok | 13 Dahan 20 ,0 ot 46 20,6 12.8) 

16) luc, Ol: 28, Onl se 23 32 29,2.| 1820 

49 | 5,7| 19,0 | 15,5 45 60 11,6 ie 

8 VIII—54 Tam xe 10 VASE GH e2820 20,8 34 37 psy 20,7! 
13, | 77) O00 LOO 27 8 24 68,2 | 30,0) 

16 |.-5;4)138,00) 28% 6 20 47,5 | 30,6) 

19 |10,0| 16,2 | 15,9 69 67 6,6 7,4) 

10 VIII—54 | Nogzropuas | 108°! 5,8] 32,0 PAGS) pal Ig) 1 yi 30,1) 
papHuna | 13 4,0} 31,8 PN esll 15 23 36,6 27,6) 

164/506 AIBN 384 35 42 23,7). 17an 

1899] 11,4] 26,0 | 24,8 31 37 24,4°>|.. 22380 


VisMeHeHusi BeMUMHBI a. K. HepeKO COOTBETCTBYIOT XOY MeTeOpomort 
GeCKUX SJIEMEHTOB, OMpeyeseMoMy nO mcHxpoMeTpy AccMaHa B TpaBocrTo: 
MpHYeM 9TO COOTBETCTBHE OONbIe y NOYBbI, YEM Y NOBePXHOCTH TpaBocrTos 

SHavenve yBaxKHEHNA JVs NpOLeccOB KUSHEEATEbHOCTH NOJIBIHM, OTPaxk 
€MBIX a. K., OCCOCHHO OTUCTIMBO O6Hapy2Ks0Ccb B ONbITe OT 8 VIII 1955 r. B ar 
ACHDIM HW KAPKA Jeb AHEBHOM XOJ a. K. ONpesemascA NapasenbHuo y - Ba 
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Ta6nnuna 3 


HeBHOH XO a. K. Y MOJIbIHH MPH HeBbICOKOli TeMnepatype H WocTaTOUNOM yBuJIa2KHeHHH 
(B MacMypHylo noroxy HAH B MepBoli noJoBHHe eT¢) 


Temneparypa OrHocurTevibHant Jledbuuat Batax- 
Mecro Yacnr a BaxKHOCTh B % HOCTH B MG 
Tara z as Ke 
cOopa HA 
y Nou- | Had TpaBo-| y nou- | Haq TpaBo-| y nou- | Han TpaBo- 
Bbl cTOeM Bbl cTOeM Bbl cTOeM 
5 : ’ 
: TOXKHBIM 
VITI—54 CKJIOH 10 9,8; — — =~ = = —S 
Sa pexor, |) 132%) 9 .3))) — — — — = — 
TlacMy pHo 
4 VI—55 | Togroppas 8 Stl GI) Ih? 45 42, Pai A250 
papnuna, | 11 | 9,4| 26.4] 26'8 | 928 31 aed] 24,87) 920-8 
: toxkHbI ckon| 14 | 8,7] 32.4] 27.4 | 16 19 140.4] 29°6 
| kyprana | 17 | 7,5| 29,6] 26.7 20 27 22.07). ome 
pO 145,3/47,4 | 47,6 | 34 Sei ethate. 2 Neo 
| VII—55 | Tipearoppa, | 89°} 6,5) 16,4 14,8 63 Asean 8,8 10,6 
_ o6.1a4uHO od te eae 2A O 20,3 29 hi) i) } 15,6 
CaSO a LOmS 15,8 47 ol igh 2h 8,8 
ERE Te) SAO) 12 86 86 1,8 7 
ASO) sey | 10,0 94 94 1,0 0 
. VIII—55 | Tam xe, c TN aU ors 1252 Sul 43 ee) HORS 
ytpa On | 10%] 7,8] 23,6 17,2 3l 29 25,6 Dao) 
OK Ab 1BTON GeO 352 18,0 11 14 22,4 PAL (0) 
162559. 7 | 2308 A352 25 28 AUBYA I) Manel 
| 1945] 3,8] 18,0 9,7 36 27 13,2 | 10,0 


cTylleH Ha JByX coceqHUX y4acTKax 1omHOrO cKIOHa. Tlepspii — TunNUHDI 
Be ox cyxol cremuv. Bropoii Obi Opomien BOAaMU, NepeMBLUIMMUCHA TIpH NOVIH- 
+ BbIUeIexKallero noms. [IpoOpt 6pasucb B TOUKAaX, pasJeJIeHHbIX paccTOAHHeM 
2—2,5 mM. B nepspom cayuae — oT 10 go 16 4acos, Korga JedunNT BaxKHOCTH 
TIOUBbI MpeBbicH 68 MO, — a. K. CHH3HJacb c 15,6 yo 5,4. K 19 uac., korga 
~IOBUA CHJIbHO CMATUNJIMCh, a. K. MOMHAMAaCcb JO 10,0 (cM. Tab. 2). Y nomprnn, 
ACTYWleli Ha BTOPOM yuacTKe, AHEBHOH XO a. K. Obl OObIMeEH WIA pacTeHul, 
MBYIHX B YCJIOBHAX JOCTaTCUHOTO yBuaKHeHHA. HeoOnmdHo BbIcOKad JA 
)IBIHH a. K. OCTHTasa MakcuMyMa B 16 yac., Nocie Yero CHOBAa CHMKasacb 
aon. 4). 

 Pomb yBulaxKHeHHA MpoABsaeTCA HB ApyroM. Bboyee BbicoKad HW MpOsOJKH- 
JIbHad MHTCHCHBHOCTH MpOUeccoB XU3HeELEATEJIbHOCTH BO BJIa2KHbIX YCJIOBUAX 
BBOJIAET NOJIHH HakallMBaTb Oomburyio Maccy. Ha He JIOUMAbI ee cTeOK 
‘cTHTaM BbICOTbI 40—45 cm, Ha 3alexH 20—25 cM, a Ha 1OXKHOM CKJIOHE Kyp- 
Ha 10—15 cM. 

 Onucanuble na6mofenuA JonomHAoT MpescTapseHve 06 U3BeCTHBIX OHMOs0- 
YeCKUX OCOGeHHOCTAX MOJbIHH. Ona %KHBeET B HanOoee KaPKUX YCMOBHAX 
IXHX HM MYCTHIHHbIX CTenef, re BpeMeHaMM He BbIfepKUBaeT OOJbIIMHCTBO 
}o6pranbIx cnyTHUKOoB. IIpoxomeHve (a3 pasBuTHA y Hee OVeHb 3aMeMVIeHHO. 
4a llepeXxOJUT B reHepaTHBHYt10 CTafMio Tora, KOra MHOrHe [Apyrve pacTeHus 
Ke 3aKaHUMBAIOT CBOMl 2KUSHEHHBI UK. CHH2KeHHE a. K. y Hee cpefM AHA NoKa- 
IBaeT, UTO STO pacTeHue MpuctocabMBaeTCA K yCJIOBHAM MKecTOKOFO H3ObITKA 
a WM HewocraTKa BularH CBOAS K MHHUMyMY CBOH 2XXH3HeHHbIe PYHKIMH. 
-B To xe BpeMs, OOHTaHMe B TaKMX HeOMAarONpHATHBIX JWI HUSH MecTaXx 
‘BCe He O3HaYaeT, UTO NOJIbIHb He Hy*KaeTcaA B YYWIMX ycwoBuAX. Hao6opor, 
‘a JOBUT KaxK {bit OMaTONpHATHBIT MOMeHT, YYTKO OT3bIBaACb Ha KarxKOe NO- 
bKeHHe TeMMepaTyPbI HM MOBbILIeHHe BMaKHOCTH YCHJIEHHEM TIpOWeCCOB 2KU3He- 
ATeJIbHOCTH, O UEM CBUJeTeJIbCTBYeT MOBbILWeHHe a. K. B He COOTBETCTBYIOINIUX 
> ej] MECTOOOHTAHHAX OHA OKa3bIBAeTCH B COCTOAHHM KOHKYPUpoOBatTb C ApyruMu 
CTeHHAMH Osarosaps# CHOCOOHOCTH CBepTbIBATh B HeONAaONpHATHbIe MepHOLpl 


OU 2KHM3HEHHbIe IPpOWeccsl. 


JAH, rt. 111, Ne 5 1125 


TaOmuna 4 
A. K. y MOJIbIHH BO BJla?KHbIX MeCTOOOUTAHHAX B COMOCTABJICHHH C CYXUMU 
» 
Temnepatypa OrnocuTejIbHaA TeuumutT Barax- } 
Mecre wee Bee BJla2KHOCTb B % HOCTH B MO 
Ta a. 0K ——————_ __ 
es coors a y nou- | Ha TpaBo-| y mou- | Ham TpaBo-] y Nod- | Haq TpaBo} 
Bbl - CTOeCM Bb CTOeM BBI cTOeM 
t 
8 VIII—95 Ox HIM Oy A) Ade) 24,8 64 44 41,4 18,3 
CKJIOH, 13 -|14,7) 20,0 28,4 66 20 tet St 
OpomwenHbit 16 -|16,8] 25,0 24,9 ay 37 18,0 19,6 
yuacToK* 19 |10,5| 18,4 Niners 34 37 Bes 20,8 
27 V1—55** | Tino mouyH- 13) \2, 4) 207,38 Ne AC) 63 61 90 7,6 
HBI } 1544 1) 1856 19,4 64 62 37,6 8,6 
Sesacetmae IEE Me Paik Pe Dae ai 85 59. | eae 
J TO Teds eS 19,0 U3 70 6,6 6,3 
Kyprana 
9 VIII—55 Jno 1029)13>6) 3650 28,8 18 Dil 48,8 3154 
JOU MHBI 1425/15) 3) 36,0 DOS) tls) 29 DOO 28,8 
IInockaa 
BepllHHa 1025] 6,7] 35,4 Do) 16 Peal 49,3 29,8 
xXovIMa, 1425) 6,3] 36,4 30,0 7 0h 06,4 30,4 
3a JI@XKb 


* JlaHHble MO CyxXOMy yuaCcTKy CM. B TaOu. 2. 
** O6auHo, Nocue JOxKIA. 


I]pupefeHHble JaHHble NOKa3bIBaloT C HOBOH CTOPOHbI ONONOrMYeCcKHe OC 
OeHHOCTH MobIHH. OcHoBHoe »%Ke 3HadeHHe STHX CBeJeHHH 3ak1OUaeTCA 
TOM, YTO OHH HaMeualOT BO3MOXKHOCTH OOee TOUHOTO BbINCHEHHA ZKOOFO-re 
Tpaduyeckux OCOOeHHOCTeH PacTeHHH MyTeM H3yYeHHA CBA3eH MeXxKj]y UX BH 
TpeCHHHMH TipoveccaMH MW BHEIUHAMH PakTOpaMH B ecTeCTBEHHOHM OOcTaHOBKe. 


VWucrutyt reorpadun Tlocrynuso 
Axajemuu Hayk CCCP 26 I 1956 


WMTHUPOBAHHAA JIMTEPATYPA 


1B. A. Baoaropemeucxku i, C6. Cuntes oprannyueckoro Be | 
es uO. WleCTBa H PpOb BUTAMH 
HOB B pacrenun, M37. AH CCCP, 1940. E 4 


AToxaayge Akayemun nayrx CCCP 
1956. Tom 111, Ne 5 


PHSHOJIOTH ff PACTEHHH 


tO. H. BJIACOB 


YCTOH4HBOCTb TOMATA K CTPHKY B 3ABHCHMOCTH 
OT SKOJIOTHYUECKHX YCJIOBHU 


(ITpedcmasaeno axademuxom A, JI. Kypcaxoeoim 14 1X 1956) 


B TensMuHbIX XO3AMCTBaX TOMATbI 4YaCTO NOpaxalorca BUpycoM TabauHoli 
3aHKH. OTOT BAPYC MOXKET BbISbIBATb Ha TOMATAX He TOKO IPH3HakH MosaHy- 
CTH JIMCTbeB, HO (IPH HEKOTOPbIX YCOBHAX) TakKXKe HW CMMITOMBI Tak HasbiBae- 
PO OAMHAPHOLO CTPHKA, 3aKJIOVAIOMLMeCA B NOABJICHHH HEKPOTHYeCKUX KOpUY- 
aTO-OypbIX MOJIOC H MATeH Ha cTeOAX, YepelkaX, JIMCTbAX H mOfax. CrpuK 
JideTcA Ooulee TAKEO WH BpeOHOCHOH cbopMol SowesHH, YeM MO3aH4HOCTh 
CTbEB. 

B MOBbIeHHH YCTOHYHBOCTH TOMaTa K CTPHKY BaxKHOe 3HaveHHe IpHHasie- 
aT peryJMpOBaHHlo CO3alOlMxcA B TeMIMWaX SIKONOPHYeECKMX YCJIOBHil. 
. HM. Yonbyqun u A. II. Mapuescxaa ('), A. C. Mumenosa (2), W. UW. Kuraes 
. MW. Kuraes (°) u Ap. npHBoAAT HeKOTOpble JaHHbIe O CBA3H TOABJICHUA CHMII- 
MOB CTPpHKa C H3MCHCHHEM CBETOBBIX JIHOO TeMIepaTYpHbIX YCJIOBUH, OHAaKO 
APOKOH, METOAMYECKH COCCHOBAHHOH paOoTbI 10 yKasaHHOMy BONIpOCcy He Mpo- 
Wunocb. BoAbWIMHCTBO JjaHHbIX 0O yCJIOBHAX PasBHTHA CTPpHKa MouyyeHoO He 
€3YJIbTATe CielWasIbHbIX OMbITOB, a NYTeM MpocTHrxX HaOmOeHUH, 6€3 TOUHOTO 
eTa HW KOHTPOJIA BHEWHUX (PaKTOPOB; 9TH MaTepHasbl HepeAKO HOCHAT MpOTHBO- 
UUBbIM XapakTep. 

B natuett paOote Oblia MOcTaBJIeHa UeJIb BbINCHHTh 3HayeHHe Temuepatypbl 
cBeTa B yCTOHMUHMBOCTH TOMaTa K OJMHApHOMY CTpHKy. ONbITbI NpOBOAMIHCb 
<TpOroO KOHTPOJMpYyeMbIX YCJIOBHAX IPH MCKYCCTBEHHOM 3apa?KeHHH pacTenuit 
pycom TaGauHolt MosauKH. B KaxkJOM BapHaHTe ONbITa BUPYCOM 3aparKasOcb 

mMeHee 20—50 pactenuit. Temmepatypa dukcupopasacb TepMorpadamn, 
‘@KHOCTb BO3yXa — TicHxpoMeTpom AccMaHa, H3MepeHHA CBETOBOH 9HeEpruu 
OBOJMJIMCb WMpaHoMeTpoM SI HHIUeBCKOrO. 

B oHOM M3 ONbITOB TOMATHI CopTa Bu30H JO BOspacta 4 JIHCTbEB BbIpallMBa- 

Cb B OJMHAKOBBIX YCJIOBHAX TEMJIMUbI. 3aTeM pacTeHHsA ObIWIH BbICAKeHbI B CTEK- 
HHbIe KaMepbl, CMOHTHpOBaHHble Ha CTeJ axe TenMbl. B WaHHoM OnbITe Koe- 
HHA OTHOCHTeJIbHOM BlaxXHOCTH BO3AyxXa B OOOMX BapvanTax OplIM CXOHbIMH 
roctraBinslu 45—80%. 
/B omuoit us Kamep (Ne 2) HCKYCCTBEHHbIM IlyTeM CO3jlaBalaCbh CHM2KeHHaA 
TeHCHBHOCTD paguanun. Jo 3apaxkeHuA pacTeHHA HAXOJMIMCb B pasHbIxX yCs0- 
AX HHTeCHCUBHOCTH paguaunH 18 Aueli. B stor MepHO CpequAA CpeqnecyTou- 
a Temnepatypa B |-fi Kamepe Obisla —- 23,2°, a Bo 2-4 + 18°. Cpequaa HHTeH- 
BHOCTb OOilef payuainu Obiia paBHa B Mepvoy AO sapaxkeuua B Kamepe Ne | 
0 000 spr/cm2/cek uw B Kamepe Ne 2 — oxouo 100 000 spr/cm?/cex. 

Vismenenve cpequecyTouHolt TeMiepaTypbl HW CpequeH MHTeHCHBHOCTH pajna- 
H B epHoy| Nocue sapaxKeHuA, a TAaKKe YCMO NOpaKeNHIX CTPUKOM PacTeHuit 
JaSHbIX BapHaHTax MpescTaBeHo B Tas. |. 

Tlepwog of MoMenTa 3apaxKkeHHA QO Havasa BbIABJIeEHNA CHMITOMOB COCTaB- 
jl B JlaHHOM onpire 8 qHeli. Ha 9-ii JeHb pacTenua COenX Tpynl pasBunn 
jee WIM MeHee 3aMeTHbIe CHMITOMbI MO3aHKH. Kpome Toro, Ha OTJeJbHbIX 
-TeHUAX BO 2-li KaMepe MOABUJIHCb NepBble NpUsHaku crpHKa. Craboe pasBu- 
14* 1127 


Ta6 1m ape 


3aBHCHMOCTb NOABJICHHA cTpHKa Ha TOMAaTaxX OT yCOBHit TemMuepatTypbl H MHTCHCHBHOC 
COJIHeYHOH paaqvalun ; 


=* 
YcIOBHA TocNe sapaxkeHHA Yyeno nopaxkeHHBIx 
, 0 
1—8 jeHb 9—14 neHb 15—22 neHb CTPHKOM pacTeHHi B % 
NoNo 
Kamep HHTeCHCHB- HHTe€HCHB- HHTeCHCHB- 
tTemnepa- | HOCTb pa- | TeMiepa- | HOCTb pa- | TemIIepa- | HOCTb pa- Ha Ha a 
° AuaHH B ° Tuan B oc| AMallHu B 9 neHb 44 Wen mM 
PU a apr/cm?/ceK Hh aS apr/cm?/ceK ad apr/cm?/cek m } 
4 |21—27,5} 290000 | 24—27 | 300000 | 22—23 | 200 000 HeT HeT 
2 |19—25,5) 95000 | 20—22 | 100000 | 17—18 60 000 | nmosBje- 20 
Hue 


THe CTPUKa B STOM CyLyYae MpofomKaNoch npH 20—22° u 3aTeM peskO yCHAMIO 
3aXBaTHB BCe PpacTeHHA, pH NONWKeHHM TemMepatypbl Jo 17—18° u upue 
6OJIbIIEM YMCHbINeHHH HHTCHCMBHOCTH paualuu. Crpuk He pasBUBaJICA B Ka 
pe No 1 npu cpeqHecyTouHbIx TemMepaTypax He HwKe 21° H B yCOBMAX HHTe 
CHBHOCTH pajlMaluu He HuxKe 200 000—300 000 spr/cm?/cex. 

Ananorudnble pesysbTaTbl NOsyYeHbI HM B CyeftyrouleM onpire. JiBe rpyo 
ToMaToB copta Bpek-o-jeli (B dase GyTOHH3alHN) HaxOJMJIMCb B TeveHHe 7 I 
lO 3apaxKeHHA B PasJIMUHbIX YCJIOBHAX TEMMepaTyPpbl HW HHTEHCHBHOCTH payualn 
Tlocne 3apaxeHua pacTeHHi pa3iM4uHA BO BHelIHHX yCOBHAX COXpaHAJHe 
PesyabTaTbl ONbITa pefcTaBJeHbl B TaON. 2. 


Tao unm a 2 


Suauenne TemMMepaTypbl H HHTCHCHBHOCTH COJIHEYHOH payHalvH B H3MeCHeHHH 
yCTOHYHBOCTH TOMAaTa K CTPHKy 


CpeauecyTouHad Temnepatypa B °C 


CpenHaAa HHTeH-| Unesio nopa- 

NoNo | CHBHOCTb pagH-| 2%XCHHBIX CTpH- 
BapwaHToB HO BEIABseHua ;B UCPHOA BbIAB- alu B KOM pacTeHuii 
AO saparxkKeHMs |  cymmTOMOB JIeHuA apr/cm2/ceKk B% 

CHUMIITOMOB 
i} 21—24 20—24 22—24 200 0O0O— Her 
i 230 000 : 
2 17—-18 16—17 16—17,5 40 000— 100 | 
50 000 


Paccmotpenve Ta6. 2 NoKa3biBaeT, YTO MACCOBOe pasBUTHe CTpukKa HaGw 
AaNOCb Tip NOHWKeHHON CpeHecyTOUHO! TemMepatype H HH3KOL HHTeEHCMBHOC 
coHeYHON paquannun. IIpu noppiweHHolt TemMmepatype HW CpaBHHTebHO BbICOK 
MHTC€HCHBHOCTH COJIHEUHOM pajMalluH CHMNTOMBI CTpHKa He NOABAHCb (B ST 
Clyyae pa3sBHuBallacb MeHee BpeOHOCHad dopmMa OowesHHu — MO3aHuUHOCt 


k 


JIMCTbEB). | 


OTOT ONBIT, B OTJIMYHE OT Tipe AbILyILero, NpOBeeH B YCJIOBHAX BbICOKOM OTH] 
CHTCIBHOW BulaKHOCTH BO3syxa (75—100%) B o6oux BapMaHTax. Takum OOp 
30M, TeMUepaTypa MH HHTCHCHBHOCTh pafMallun ABJIAIOTCA pelllarouluMN (paKkT’ 
paMM B NOABJICHHM CTpWKa KaK pH BbICOKUX, Tak HW Mp Oomee HUSKUX 3Hau 
HUAX OTHOCHTEIbHOM BMAKHOCTH BOSMyXa. 

CneqyeT OTMETHTb, YTO B TOMATHBIX TeMVIMIaX HeOGXO_UMO noe p2KUBa" 
yMepenHylo, HO HE BBICOKYIO BaKHOCTh BO3AyXa, MOCKObKY ee TMOBbIeHD 
MOXKET IPUBOMMTh K PasBUTHIO WH YCHJICHHIO HEKOTOPBIX (B YaCTHOCTH, rpHOHb!. 
3a0oeBanhit TOMaTOR. ee 

B pxae HaliMX OMbITOB ObIO HOKa3aHO, YTO ECM TOMBKO OHH u3 (baxTop 
cnoco6cTByet crpuky (mn60 NOHWKeHHaA Temnepatypa, JJMOO HH3Kaq MHTeHCH 
HOCTh paj\Maluu), TO MpOMcXOAMT He MaccoRoe, a CpaBHUTeMbHO CmaGoe pa3BHuT 
1128 


| 
oH Copp! OonesHu. Hanpumep, B OJHOM U3 ONbITOB IipH cpeHecyTOuHOH Tem- 
patype 14—19°, a untencuBnoeru pagquanun 200 000—220 000 apr/cm?/cek 
mb 20% pactenuli pasBuJIM CHMMTOMBICTpHKa, a Tp CpeHec wrouHolt Temrepa- 
pe 20—26°, Ho HU3KOii HHTeHCHBHOCTH paquanuu (80 000—90 000 spr/cm?2/cexk) 
Mub8% pacTeHuii pasBuJM CHMMTOMBI CTpHKa. Paccmotpenhe pesyJIbTaTos jlaH- 
PO OllbITa MOKAa3bIBaeT TAKKE, UTO IPH MOHMKCHHH TOKO TeMMepartypbl CTPHK 
SBUBACTCA CHJIbHee, YM MPH MOHWAKEHHM TOJbKO HHTCHCHBHOCTH pajuallun. 
_ Vimetotcst’ yKa3anusa, uro B MockopcKolt o6sacTu CTpHK HMeeT HeKOTOpOe 
(CIIpOCTpaHeHHe MH B OTKPbITOM rpyHte. B cBa3H c 8THM HaMH TaKxKe TIPOBOJH- 
ICb, C UeJIbIo OOee PIyOOKOrO H3yYeHHA SKONOPUH CTPUKA, OMbITHI B MOMEBbIX 
Jopuax. B paOote ucnomb30BaIHCb B OCHOBHOM copta ToMata Busou, Croke 
su, Bpek-o-geii. Boe ykasannble CopTa mopaxKasucb B OTKPbITOM TpyHTe Kak 
3aHKOM, TaK HW CTPHKOM. PesyubTarbl ONbITOB NOKa3aJIM, TO yCJIOBUA, ONpese- 
THOUNMe PasBUTHe OJMHAPHOTO CTIPHKa B OTKPbITOM TpyHTe, ABJIAIOTCA MPHH- 
TiMaIbHO TaKHMM Ke, KaK BbISbIBaIOIMe NMOABJIeHHe CTPHKAa B TemJNILaXx. 
alipHMep, TO aHHbIM 1954 r. nNosBseHHe CTpHKa MpOWCXOAMIO B OTKPbITOM 
yHTe B KOHUe HIOIA — Hayalle aBrycTa IPH cpef\HecyTOUHbIX TeMMepaTypax 
—20°. Uncno yacop cOMHeUHOrO CHAHUA B STH NepHOsb! pesKO KOeGaNOcD, 
fCHbIWAaACh B OTACJIbHbIe AHH Jo 2,5—5. 
B Tex mpefemax cpeHecyTOUHbIX TeMMepaTyp, B KOTOpbIX TpoABsAeTCA 
HK, CYTOUHbIi XO TeMNepaTypb! MOKET CKMabIBAThCA NO-pasHomy. B ojHux 
yuaax JHeEBHbIe TeMMepaTypbl ObIIH CpaBHHTeJbHO BBICOKHMH, a HOUHDbIe 
‘Hb Pe3KO MOHMKalOWLMMHCH; B ApyruxX — HOUHbIe TeMMlepaTypbI Malo OTJIH- 
JIMCb OT HEBHBIX. BaxkHO OTMETHTH, UTO JIA PasBUTHA TOMaTa HeOaronpusAt- 
I KaK OUCHb peskuhe KOJIeCOaHHA JHEBHbIX H HOUHBIX TeMMepaTyp, Tak H TOXoOw0- 
\HHA TPH HeSHaYHTebHbIX OTIMYNAX JHEBHbIX TemMMepatyp OT HOUHBIX. He- 
arolpuaATHoe JlelCcTBHe MOHH2KEHHBIX TeMIlepaTyp Ha TOMATbI OCOOeHHO yCH- 
BaeTCA lip HegoctaTKe cBeta. B TakHX yCMOBHAX TOMATHI He MOryT, B YacTHO- 
H, MlepeliTH K HOPMaIbHOMY WBETeHHIO: 3HaUHTebHaA YaCTb UBETOB HU OyTo- 
1B OllajlaeT. TakuM OOpa3oM, ycuJieHHe BpeOHOCHOCTH BUpyca TaOauHOl MO3aH- 
i, BbIpaxKarolleecdA B MOABJIGHHH CHMIMTOMOB CTPHKa, MpOHCXOAUT B yCJIOBHAX, 
: ONTHMAJIbHbIX JIA KYJIbTYpbl TOMaTOB. ToMmaTbl MOBbIllaloT yCTOHYMBOCTb 
CTPHKY pH Cco3aHHu ONaTOMpUATHBIX JIA UX pasBUTHA YCOBMM TeMlepaty- 
I H MHTCHCMBHOCTH payualluH. 

Bpipaxkaro HCKpeHHIOlO OmarofapHOCTh PYKOBOAUTeMIO paOoTb! mpodeccopy 
oe. CyXxosy. 


MocKkosckasd CTaHUHA 3alllHTbl pacreHHli Tlocrynua0 
Bcecorw3Horo HHCTHTYTA 3alllHTbI pacTeHHuHt 28 1 1956 
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@H3SHOJIOLH f PACTEH 


E. A. EPMOJIAEBA 


BJIUAHWE BbICOKUX 03 ®OCOPA HA MOBbILIEHHE 
XOJIONOCTOHMKOCTH TOMATOB 


(ITpedcmaeaeno axademuxom A. JI. Kypcaxossim 14 1X 1956) 


VUspecTHo, UTO TOMATbI OTHOCATCH K TelOOONBIM pacTeHusaM. IIpH 0H 
*KCHHM OKpy>Kalonleii TemMMepatypbl HuxKe 10° ocTaHaBMBaeTCH UX POCT UH TO 
MO3HTCA CO3PeBaHHe TIbIJIbIbI UBETKOB. OcoOeHHO ryOUTesIbHO JelicTByeT NO 
ylojlanue Ha paccajly, BbICaxKeHHYIO B rpyHT Nocye npeObiBanua ee B TensMUe { 

Llembro Hamiero HCceOBAaHUA ObINO MpOCeAUTb BIIMAHWe MOBbIMEHHBIX ]h 
docdopa Mp NOHWKeHHbIX TeMMepaTypaX Ha HeKOTOPble MHUsHOMOruyeCK 
IIpoueccbl y TOMaTOB; Mbl OCTAHOBHJIMCb Ha cocdope, BO-MepBbIX, MOTOMY, 4 
dboctbopHoe yoOpenve, Kak H3BeCTHO, IPHMeHAeTCA JIA MOBbILMeCHHA MOPO3 
CTOHKCCTH B MOJeBOJCTBe HM MJIOMOBOACTBe, H, BO-BTOpPbIX, MOTOMY, 4TO po 
cboctbopa B XH3HH pacTeHH BecbMa MHOroOOpasHa. 

Psaylom uccnegopatesel (2-4) moKa3aHOo, uTO HaHOouIee HeEONarompuHATHO CK 
3bIBaeTCH Ha JlaJIbHelilleM pa3BHTHH pacTeHHH oTcyTcTBHe docdopa B Hava 
Hble TepHOJbI WMTanHaA. To 2%e OTHOCHTCA HW K TOMaTaM (2). 

B kKauecTpe ONbITHOTO pacTeHHA ObII B3AT HaWOomee XONOMOCTONKUU CO 
ToMaTos «I pyHTosbiit [pHOoscKu». OnbiT Obl 3aIOX%KeH B MOUBCHHBIX KYJIbTYP 
m0 cjlefyioulel cxeme: B | BapHaHTe Oblia BHeceHa ABOMHaA HOpMa docop 
Bo I] — yBovHad HOpMa Kanua, B II] — qBoHwHaa HOpMa a30tTa, IV Bapna 
ABIAJICA KOHTposem. Kpome toro, 15 VI KomMuecTBO KaxKOrO H3 THX ZJIEMe 
TOB ObINO YBeEMMYEHO IYTeM JOMOMHUTeNbHOrO BHECeEHHA MVHepaJIbHbIX Cole 
TakxKe B JBOHHOM pasMepe. Pocbop BHOCHJICA B NoYBy B Bue KH,POs, Kany 
B Buse KCl uw aso0r B Buse Ca(NOs)2. Tomarni 5 V Onli BbICeAHbI B TEIJIMU)) 
a 30 V mepecaxkeHbl B BereTalMOHHble cocybI. K srOMy BpeMeHH pacTeHusA OCT 
ruiu 8—10 cM BbICOThI H HMemH 10 2—3 HeOombumMx AWucTrouKa. B 1955 r. norop) 
B HIOHe CTOsJIa BECbMa IIpOXJiaHad, Cpe HAA TeMMepatypa BO3yXa JHeM Obl} 
12—14°, a noupto ciycKalacb Jo 3—5°. STHMH MOrO,HBIMM YCOBUAMH MBI BO} 
MOJIb3OBAIHCb WIA PaspeWieHHA MOCTaBeHHOK 3ayauH. OnbiT mpoBoyusics | 
OTKpbITom yyactxKe. IlopropHocTb B ombite Opiia 10-KpaTHas. 

Oxka3anocb, YTO BCKOpe Mocse NepecaqkW pacTeHHii B COCY,bI, uCTbA ¥ 
MIpHoOpesM WHTeHCHBHYIO OKpacKY OT HaKOMJIeHHA B KeTKAX aHTOIMaH! 
Vckmouenve mpeycTaBiadH witb pacrenua I papwanta, HaxoquBunecsa 
NOBbIIMeCHHBIX O3ax Pocdopa. Tomatb 9Toro BapHaHTa, B OTIMUMe OT Apyrn: 
HMeJIM 3eJleHble JIMCTbA M MpOOMKaIH XOTA WM MeJVIeHHO, HO pacTH, B TO BpeM 
Kak y BCeX J[pyrMX pacTeHHl pocT Obl saTOpMoxKeH. Bowie Bcero Obl yrHt 
TeHbI pacTeHHA, NONyyaBUine OOHbHY!O MOAKOPMKy a30TOM. Bpwio oueBusue 
4TO TOMATHI Ha BbICOKOM Mose cocdopa ocOMayain Sobel xXOMOROCTOUKOCTHI 
MO CpaBHeHUI0 C pacTeHHAMH APyrux BapHaHToB. C HacTyMMeHveM Teno Noro 
BCe pacTeHHA AKTHBHO ABUHYJIMCb B POCT, OAHAKO pa3sJMINA MexKAy Bapuanta 
OblIH OTYETIMBO 3aMeTHbI ete 20 VII (puc. 1). Momumo toro, uro TOMAaTHI, OOM 
HO cHaOxKenHble (ocopoM, sMyuwe NepenecuH HeOsaronpuaTHble NoOroyHb 
YCJIOBUA, OHH TakK%KE M PaHbille 3alBeIH, a HMeHHO U3 10 pacTeHnit 7 Bem y 
16 VII, rorga kak y Apyrux B STO BpeMA TOKO HaUMHasach OyTOHH3alln 
O6napy2keHHoe HaMH NOJIOXKUTeMbHOe BIMAHHE BLICOKUX 103 (boccbopa Ha NoBe 
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Jee XOJOAOCTONKOCTH TOMATOB B COcyJaX MbI IIpOBepHIHM Ha paccaye, BbIca- 
KCHHOW B rpsiAky. Toy BAMAHHeM BecbMa XOMOAHOI Norosb pocT paccasbl IIpu- 
CTAHOBHJICA HM JIMCTbA Obl MHTCHCHBHO OKpallleHbl aHTouMaHom. Ilocye 
OHIbHOH NOAKOpMKU octbopom HeTbA cra UpHoOpetarp’ 3evenbiii UBeT 1 

‘ACTeCHUA HadaJIM PacTH, HECMOTPA Ha NWOXHe Morosuble ycuoBus. Uacrp pacte- 
HH, KOTOPad He Obl1a NOAKOpMVJIeHa HM CJLyKUa B KaYeCTBe KOHTpossA, Hposoa- 


_ Puc. 1. Buausanne BpicoKHx 03 MHHepasIbHbIX 9JIEMCHTOB Ha POCT TOMATOB. 
CueBa HampasBo: tboctbop, a30T, Kai, KOHTPOsIb 


kajla OCTaBaTbCA B TpexKHEM COCTOAHHH JO HacTynyleHua moTenmeHua. Ectb 
Ka3aHua (°,°), YTO COBMeCTHOe BHeCeHHe (pocPOpHOKHCIbIX H KaJHHbIX yO6- 
€HH MOBbIIIaeT MOPOsOCTONKOCTb. BbITb MOET B HallieM ONbITe MOBbIIMeHHe 
<OJIOMOCTOHKOCTH B HEKOTOPO! cTeneHu 

aBHCeJIO OT IIPHCYTCTBHA KasA, Tak Moloengoncr 
<aK dbocop BHocusica B Bue KH2PO4.  Bananne ycnosnii nuranua wa coepsKanne 
3 BapuaHTe C OJHHM KaJIveM pacTeHua MHrMeHTOB H HHTCHCHBHOCTb tboTocuHTesa 
‘TpalalH OT BIHAHHA MOHWKeHHBIX Rs Cafe 
emiiepatyp Tak Ke, Kak WH B KOHT- 


MuTeHcHB- 
te Conepxa- | Comepxxa- HOCTb oro- 
8B cBs3i ¢C BRIABHBLUIMMHCA BHeEIIHHMHU Staranee Gator ly sees 
HaHa B wusla B B mr CO, 
Jas JIMGHAMH BOKpPAaCcKe JIMCTbEB H pocTe K KOHTD. K KOTp.. Ha 4 ent 


JACTEHHH TON BMAHHeEM MOBHIMUeHHbIX B 4 aac 
Jos dbocdbopa 0 cpaBHeHMto c JpyruMu 
MMHepaJIbHbIMH SJIEMeHTaMH MHTepecHo 


SbIIO BLINCHHTh BHYTPeHHHe MpHUMHBI, poe s3 fen ras 

aJIuu i . 
OYCOBIMBaIOUIMe STH pasiMunA.Cpa- Aone 99 95 24° 6 
SHUTeIbHbIe ONpeeeHUA COMEPKAHUA Kourpomn| 100 100 20.7 


1HTOUM AHA, XNOPOPHIa H WHTCHCHBHO- 
TH (POTOCHHTe3a, NIPOBeeHHbIe B HIOHE, 
joKa3aiu (ra6u. 1), WTO 3emeHaHd OKpacKka JIMcTbeB Y pacTeHHi, Nowyuaplunx 
OUJIbHO coccop, cBa3aHa c Ooslee HH3KHMM COJlepxKaHHeM aHTOMMaa HM NOBbIILNEeH- 
IbIM KOJIHYECTBOM XJOpOusa MO CpaBHeHHIO C KOHTPOJIbHBIMH HW Jpyrumn 
JacTeHunmMu. Uro KacaeTcA HHTCHCHBHOCTH (pOTOCHHTe3a, TO HEOOXOAUMO OTMe- 
‘Tb, UTO MeXKJly HAKOMJICHHeM XJOPOPUNAa HW ACCHMHJIAUHOHHOM AKTHBHOCTHIO 
IMCTbeB He BCerya HaOsOJanacb IIpAMad 3aBuCHMOcTb. Y pacTeHHli, NOMyuMB- 
uux cpoctbop u a30T, (oTOCHHTeTHYecKad MHTCHCHBHOCTD OblJia BbILUe, YeEM y pac- 
Hi, BbIPAMIMBaeMbIX Ha KaJIMH, M y KOHTPOMbHbIX, TOra kak cOJeprKaHHe 
‘Mopouisa Obiio Sombie B BapHaHTe c cocopom HM KasueM. Y pacrenuli na 
poctbaTHOM TIMTaHHH MOBbILeHHe HakoMeHuA XMOpodusa COOTBeTCTBOBaWO 
JONlee BbICOKOM (POTOCHHTeTHYeCKOM CMOCOOHOCTH TKaHe JIHCTA. 

Yuer cyxoro Bellecrga pactenult 3 VIII raxxe noKa3au, uro OOubHAaA NOL- 
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KOopMKa (poctpopom HanGoulee O1arONpUATHO CKa3alaCb Ha HaKONJeHH opraHuil 
yeckoro BelectBa (Tab. 2). OcobeHHO peskan pasHulla HaOsOaacb B pasBTHE 
KOPHEBOH CHCTeMBI,, a HMCHHO Bec KOpHelt pacTeHuA B BapHanTe C choccpopom Obl 
3HAYUTeNbHO OONbUIe, YEM Ha KHTMUHOM HM as0THOM NiTaHun. IlomoxKUTebHOG 
BAuAHHe tpoctbopa CKa3al0Cb HW Ha KOJIMYeCTBE TWIOJOB: B CpeHeEM Y OAHONG 
pactenua Ha doccope oKasasocb 8 MOAOB, Ha KasMM WM B KOHTpPOJe — 4, He 
a3soTe K 3TOMY BPeMeHH MOOB ell 

Ta6Oauma 2 He Opiio. 

Hakonsenue opranmueckoro  BelecTBa VispecTHO, YTO OJHHM U3 YCJOBHIy 
B 3ABHCHMOCTH OT yCOBMM NMTaHHuA NOBbIMe HHA MOpoO30yCTOHUMBOCTU pacer 
(cyxo# Bec OfHoro pacTeHua B I) HUM ABJIAeTCA HakOMJIeHHe y HHX M0} 
BbIMeHHbIX KOJIMYeCTB paCTBOPHMBIX 
Bapuanty | JIuctba| Cre6u| Kopuu eae CaxapOB (7). Ilo anasoru MO*KHO OblaId 
MpeiOs0KUTb, YTO Ha BbICOKUX LO3ax 

cbochopa pacTeHHA, OJHOBpeMeHHO @ 
NOBbILeCHHeM UX XOJIOMOCTOHKOCTHY 


oe ae be ioe ree OyAyT cofepKaTb PpacTBOPHMBIX Caxa 
Maes Soy ee ne Gay 9/0 poB OosIblie 10 cpaBHeHHIO C pacTeHH 
Koxtpomb| 4,5 | 5,0 | 4,5] 14,0 AMM pyrux BapvaHTos. B cBs3H C 3TH) 


MbI IIPOBeJIH aHaJIH3bl Ha COJep*KaHHe 

yruieBOJOB WM OOWero a30Ta B JK 
cTbax TomaTos. IIpo6br ja aHaiv30B Obl B3ATHI B Ba cpoka — 3 VIII 
WM B KOHUe BereTaluMOHHOrO Nepvosa 29 VIII, nostomy 3ecb MO%KHO TOBOPHTDI 
TOJbKO O MocweqeHCTBHM 3JIEMeHTOB MUHepasbHoro muTaHuA (Tad. 3), OKasbIH 
BaeMOM MMH, B COUeTAaHHH C 
NOHWKEHHbIMH TemMnepaTy- 
paMu, Ha xoy 6voxXuMuYe- BausaHHe ycnoBuli MHTaHHA Ha COepxKaHHe YTVIeBONOBE 
CKHX IIpoueccoB B pacTeHH- yu oomero a30Ta B JIMNCTbAX ISOC 
a Tipu paccMoTpeHun jlan- (B % Ha aOcomIOTHO CyxOH Bec) 
HbIX TaOs. 3 BUAHO, TO 


Ta6Oanna ss 


Caxapa 


Mex] y pacTeHHAMH OTJeJIb- ipa Mouo- | Caxa- | tuna eos Kpax- | OOwnii} 
HbIX BapWaHTOB, KaK B Yyr- cate lnbchidaanal Maeno RSET ET hat we 


JIEBOMHOM OOMeHe, Tak HU 
B cOfepxKaHHH ooOmero - 
a3z0Ta, HaOmiofjaeTcA coBep- 3 VIII: 


WEHHO,, PasHaA» | KapTHHa  dochop | 0,79.| 0,46 | 0,40) 4,65. 81,900) an 
B mupo6ax of 3 VIII wor Kannii 0,83 | 0,26] 1,32 | 2,44 | 8,61 | 2,68 
29 VIII. Hannpie, nonyuen- Asor 0,89 | 0,47 | 0,53 | 1,89 | 0,50 | 4,46) 
ube 3 VIII, Sonpme orpa- Kontpoun|..1,17 | 0,95 | 5,33'| 7,45 | 13,84 ]- om 
*MKaloT NocwefevicTBve U3ObI- 99 vj]: 
TOUHOrO MHMHepasbHOrO MH- 

s ~Poehop 110,895). 2.20242 Siaem 0,50 | 37Gs 
TaHHA MPH MOHHKEHHBIX Kann 0,89 2,47 14,75.) 4, dio) 0: Oona 
Temilepatypax, TaK KaK B- Asor 4,12°)'2,79 | 0,13 4,04 10,00 | 
3TO BpeMA BO BHelIHeM BH-  Konrpoup| 1,07 | 1,65 | 1,73 | 4,45 | 0,81 | 2,65 


ye pacrenui ewe uerTKo 
ObIIH BUAHbI pasM4uA, KOTOpbIe K 29 VIII yxe nourv craaquancy. OcHoBHoe 
OTAMYHE B YrJIeBOMHOM OOMeHe 3aKN10UaOCb B TOM, YTO B AMCTbAX pacTennit 
Ha PocatHom, a TakxKe MU Ha KaMfHOM NvTaHHM B Upobax or 3 VIII kKpaxMaJl 
npeoOafal Ha pacTBOpHMBIMM CaxapaMH, ero He ObIIO B KOHTpoJle H B Ba- 
PHaHTe C BBICOKON Hosoi asora. B oTHOMIeHHM HaKOMMeHUA YrueBOAOB B KOHIEe 
bereTalMOHHoro nepvoga (29 VIII) na6mojanacb O6bMmHad KapTuHa npeBpiue- 
HWA KOJIMYeCTBA PaCTBOPHMBIX CaXapoB Hal KpaxMasioM. ITpu stom B mpo6e oT 
29 VIII cneunuka BIMAHHA MHHepadbHBIX 9u1eMeHTOR NPOABHACh CHJIbHee, 
ueM B Oonee panHnli cpox (3 VIII). Unrepecuo, uro B Kone BereTallMoHHoro 
NepHofa B AMCTbAX PaCT€HHH Ha BbICOKHX NO3aX Kaa KpaxXMawa Oblvio He- 
CKONbKO Oobe, a a3z0Ta MeHbIUe MO cpaBHenuio c pacTeHHaAMH J\pyrux 
BapHanTos. 

To, YO OOHapy2KeHUbIe H3MeHEHUA B yrJIeBOAHOM OOMeHe He CBA3aHBI C BO3 
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STOM PaCTeHHH, MOATBeEPAUNOCh JaHHbIMH, MOJyYeHHbIMH JIA TOMATOB 39TOFO 
COpTa, BbIpPallleHHbIX IPH ONTHMAJIbHbIX YCJIOBHAX. 

B oruoulenuu a30Ta pasiwund 3aKkOUaIMCh JMINb B TOM, 4TO C yBenHue- 
©M HaKOMNJIEHHA KpaXMaJla KOJIMYeCTBO OOMIerO a30Ta YyMeHbIlaJIOCb. 
Heo6xojumo ormeruTb, 4TO NpeoOsayanMe KpaxMasia Hal CyMMOii pacTBOpH- 
iX CaxapOB HaOwOfal0cb B JMCTbAX KapTodesA, BbIpalllMBaeMoro pH MOHH- 
HHBIX TeMlepatTypax B ycOBHAX Sanonapba (*). Hakonsmenne yrueBoxoB 
3H KpaxMaJia YKasbIBaeT Ha YCHJIeHHe B TKaHAX JIMCTa CHHTeETHYeKUX Mpo- 
COB. “ 

-Bo3sMoxK HO, YTO MOBbIIMeHHOe HAKOMJIeHHe KpaxMasla B JIHCTbAX, Oowee aKTUB- 
A (OTOCHHTeTHYeCKaA HX JeATeNbHOCTh H YBesIMYeHHe cosepKanuna xXMOpo- 
JJla B pesyIbTaTe ycHeHHOro qocdaTHOrO MHTaHHA pacTeHHit BO BpeMsA 
XONONaHHA H COYCOBIHBAIOT MOBbIMeEHHe XOMOMOCTOLKOCTH TenmOOOMBbIX 
bTyp, K KAKHM OTHOCHATCA TOMATHI. 

Moxno npeqnouoxHTb, YTO TO BIMAHHeM H3ObITOUHOrO (bocdaTHoro pexku- 
_MMTanHA MOBbIllalacb AKTHBHOCTb KpaXMaJIbHOH dbocdopuviasbl, cmocoOcT- 
Olle CHHTe3y KpaXMawla HH KpaXMaonMo,o6Horo BellectTBa (°), B CBA3H 
€M HW yCHJIMJIacb 9HEpreTHyecKan JexATeJIbHOCTb OpraHusma. 


| Borannuecknit = wucruryt TlocrynH10 
uM. B. JI. Komaposa 25 III 1956 
_ Axkayemun HayK CCCP 
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trennii, 1940. 8 C. A. Kacnaposa,C. M. Bapranetan, Buoxumna, 13, 6, 
1 (1948). ® A. JI. Kypcauos, O. A. Tlaspauuosa, Buoxumus, 18, 4, 378 
48)., O. M. JIyruKosBa, Buoxumua, 5, 6 , 687 (1940). 
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@H3HOJOlHA PACTEH 


WH. B. MOCOJIOB, A. H. JIATILIHHA u A. B. MAHOBA 


K BOMPOCY O BHEKOPHEBOM IIMTAHHH PACTEHHM 
(IT pedcmaeaexo axademuxom A. JI. Kypcanosoim 141X 1956) 


B mocnequve roybl MpoBosuTcar Oonpiiad paOoTa 10 HsyyeHHIO JeHCTBE 
BHEKOPHEBbIX MOJKOPMOK MakpO3JIeMeHTaMH Ha ypoxKall pasJIMYHbIX CeJIbBCK 
XO3AHCTBEHHBIX KybTyp (1°). OqHako UMerIOWMiicA B MMTepaType SKCIICpUMEe 
TaJIbHbIi MaTepHasl He MO3BOUIAeT CleaTbh OMpeJeJIeHHbIX BbIBOJOB CO ob0F 
THBHOCTH STOrO TpveMa, TaK Kak B OHUX ClydaAX BHEKOPHeBbIe NOAKOPME 
MaKpOSJIeEMeHTaMH JlaioT BbICOKMe MpvOaBKH ypoxaeB, B Apyrux xe oder 
COBepIeHHO OTCYTCTBYeT. ! 

B saylady Hallux UcceqOBaHHH BXOMO BbIACHeHve YCJIOBHM, Onpesems 
WWUX spPeKTHBHOCTb BHEKOPHeBbIX MOAKOPMOK. C sTol LWeJlbIo HaMH B TedeH 
4 jeT NpOBOAMIHcb NOMeBbIe HU BereTallMOHHbIe OMbITI C MWeHHUeH, AUMeHE 
HM KJIeBepOM. BuHekopHeBble NOAKOPMKH MaKkpO3JIeMeHTaMH OCcyLecTBIAIM 
IyTeM OMPbICKHBaHHA pacTeHHH pacTBOpaMuM yOOpeHult pasMYHOH KOHHeX 
TpallHH B NepvOAbl OYTOHH3aUHH UW WBeTeHMA pacTeHuit. 


Tabor moan 


Bumanve BHeKOpHeBol mogKopmKku N uw P Ha ypoxai HM KauecTBO 3epHa ApOBOli 
IIWeCHHUbI H AUMCHA 


Ilmrenuua, onbir 1952 r.| Aumenpb, onpiT 1953 r. 


BapwaurTpi 


Bec 1000 3epen 


Br 
6en0K B 3epHe 


B% 
6e0K B 3epHe 


Rec 3¢pHa Br 
Ha cocyy, 
Bec 3eDHa BT 
Ha cocyy, 

B% 

B 3epHe B % 


Kpaxmadl 


Pou (NPK no 0,4 r geficrsyrome- | 11,9 | 36,9 | 13,6 | 15,6 | 11,4 | 47,5 
ro Hayasia Ha cocyz) 

Pon + N BHekopues. 10,7.) 36,8 | 14,5) 15,0.) 4204 sao 

Pou + P Buekopues. 1155 | 38,6 [43,8 | 152 ON aeons 


IIpumeuauue, Onppickupanue 0,5%-m pactBopom NHyNO s u Ca(H2PO,). 
B jose 0,1 r jelicrBytolero Hauasia Ha cocyZ. 


Jlanuble, IpefcTaBsenuble B Ta6r. 1 uv 2, cBueTebCTBYIOT O TOM, YTO BHEKO 
HeBad NOJKOPMKa MaKpO3JIeEMeHTaMH, NpoBeseHHad B NepvoOs WBeTeHHA TIWeH 
bl H AUMEHA, OKAZaa BIMAHMe Ha yJyUIWeHHe KavecTBa sepHa. 

Tak, cojlepxkanue Oeska B 3epHe MMWeHHIbl H AYUMCHA OT BHEKOPHeBON TO. 
KOPMKH a30TOM TOBbICHOCb OT 0,7 Wo 2%. TloqKopmka pactenuii cynephoch 
TOM CKa3aJlaCb TMOJIO2%KUTEIbHO Ha Bece 3epHa Y MIWeHHUbI HM Ha MMpolenTe Kpa 
Mala B HEM y AUMeHA. , 

Ha pbicory ypoxkad BHeKOpHeBpad MOJKOPpMKa B 9THX OMBITAX BAUAHE 
He OKasasla. OHaKO JlaJIbHeHWMMH HCCIeLOBaHHAMM ObWIG ycTaHOBNeHO, 
AeHCTBHe BHEKOPHEBbIX MOAKOPMOK MaKpo3JIeMeHTaMH Ha ypomkali 3epHOBb 
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YJIbTYP MOKeT ObITb MOJIOXKUTEIbHbIM Ha MOUBAaX, Oe JIHbIX NHTAaTeJIbHbIMH 


emlecTBaMH (Ta6u. 3 u 4). 
TaOmuna 2 


JIMAHHE BHeEKOpHeBOH MoyKopmKu NPK na 
pOxKaAH H KaveCTBO 3epHa APOBOH MINCHHILbI 


vu 
b 54 g 
iad ie wi 
isc 
; ER Lo a 
BapnanrTbl Sige |S 
S R 
nO = < 
° Oro 
o On aS 
Og o o 
Ox Qa}; Oa 


ou (NPK no 0,5 r yeH- 
CTBY!Ollero Hauaa Ha 
-cocya)-+H,0 suekopues. 


14,00|28,5|16,24 


boH + NPK BuexopHes. ([12,90/24,9/18,62 
‘oH + NP BHekopHeB. 14, 97/29 ,6)17,03 
oH -+ N BHeKOpHeB. 13, 67/28 ,3)17,12 
OH + P BHeKOpHes. [14,7829 , 3]16,46 


Ilpumey anue, OnppickuBaHHue 
acTBopamH NH,NOs3, Ca(HsPO,). u KCl 
_koHWeHTpannH: NPK — 20%; NP — 16%, 
»H P—8% no 20 macootBercTByrolero 
acTBOpa Ha cocyd. 


: = 
; 


TaOauna 3 
« 


Bomaune BHeKOpHeBoit NoxKopmMKkH NPK na 
ypoxal H KayecTBO 3epHa APOBOM MUIeCHHILbI 


Bapuauret 
¢ 


Bec 3epHa BT 

Ha cocyy 

Bec 1000 sepex 

Br 

Beslok B 32pHe 
B% 


Pou I (NPK yo (05a Fl {3- 76, 2) 12.0 
elicTBylomero Hayaa 
Ha cocyy)-+H,O sue- 
KOPHEB. 
Mon 1+ N sBuexopnes. 14,8] 40,4) 13,4 
ou I + NPK Buexopues. | 16,0} 40,9] 13,3 
Pow II (NeP2Ky no 4 r | 49,0) 45,9) 17,4 
WeucTByollero Hauava 
Ha cocyy) + H,O sue- 
KOPHeB. 
®ou II +- NPK suexopues.| 19,7] 46,2/ 17,3 


Ilpumey anne. OnppickHBaHHe 
0,5%-m pacrsopom NH,NO; u 1,6%-m 
pactsopom NH4NO3, Ca(H,PO,4).4 KCl.no 
50 Mi 3a TPH MpHeMa cooTBeTcTBy!ollero 
pacTBopa Ha cocyfZ. 


| JJanupie,npecTapsenuble B Ta6I. 3, 10Ka3bIBaloT, YTO ac:pbeKTHBHOCTb BHeKOp- 
€BOH NOXKOPMKH Ha (oHnax, pa3ssHualOUMxXcA NO COJepKaHHlo MHTATeIbHbIX 
emecTB, Oblia pasmM4HOH. Tak, Ha OTHOCHTeJIbHO OeHOM (OHe (epBple 3 Ba- 


WaHTa) OMpbickuBaHHe pactenuit NPK 
KA3aO MOORKUTeIbHOe JelicTBHe Kak 
[a ypoxwKal 3epHa, TaK H Ha ero Kaue- 
TBO. Ha Oonee Ke OoratTom cboue NowG- 
AUTeCJIBHOTO eHCTBUA BHeEKOPHeBOH 
IOMKOPMKH He HaOstofanocb. Anaso- 
MUHbIe JIAHHbIC ObIIH NOMyYeHb! TaK- 
<€ B BereTalHOHHbIX OMbITaX Cc NOJ- 
OJIHEUHHKOM H B TOJIEBbIX OMbITaX C 
PpOBOH HW O3HMOM MWeHHLe;. 

OrcyTcTBHe MOMOKUTeIbHOTO jel- 
TBUA BHeEKOPHeBOH NOKOPMKH Ha 
ouBaxX, XOpomio O6ecMeueHHbIxX THTa- 
CJIbHbIMH BeIeCTBaMH, MOX%KHO OOBSC- 
MTb TeM, UTO B9TOM CJIyYae 9JIEMCHTHI 
[MHepasIbHOTO HTaHHs B jocTaTou- 
OM KOM¥eCTBe MOCTyMaloT Yepes KOp- 
eBy!O cHCTeMy H ompejesaior xox 
MZMOJIOrHYeCKHX TpOleccoB B pacte- 
max. M3meHeHusa 2Ke B OOMeHE BeLLecTB 
Oj| BJIMAHHeM BHEKOPHeBOM TOJ{KOpM- 
WM He HACTOJIbKO CYyIIeCTBeHHbI, UTOObI 
Ka3aTbCH Ha XOjle TIpoueccoB, CBA3AaH- 
BIX C MOCTYIJIeHHeM MHTATeJIbHbIX 
ellleCTB Yepe3 KOPHH. 

B noseppixX UH BereTalHOHHbIX ODbI- 
AX C KJICBEpOM BHEKOpHeBad NOAKOpMKa 


Ta6Onauna 4 


Bsinsune BHeKOpHeBOH MoxKOopMKH NPK na 
ypoxwkali CeMaAH KuJleBepa. 
BereralHOHHble OMIT! 


Bec cemaH 

Br Ha cocyy 
Bapuaurpl = Sak = 
ON oO st 1d 
Pou (NPK) +H,O Bue- | 4,1 |6,7/6,1/6,7 

KOpPHEB. 

Pou + P BHeKOpHeB. 5,4 (6,010, L778 
on -+ N BHeKOpHeB. — |6,3/6,2|7,4 
ou ++ K BHeKopHes. 9,6 |6,4| —|8,7 
IIpumMeuauue. YyoOpenna npu 


HaOuBKe COCYOB BHOCHJINCb B CJIeAYIOULHX 
no3ax wa cocyy: B 1952—1954 rr. no0,or 
P.O; WH KO 4, 0,25 roN;.8 1955, r--n0 
0,3 tr P,O5 H K,0 ag 0,29 wm IN| 

OnpbicKHBaHHe pacTeHult MPOBOLHJOCb 
1%-m pactBopom KCl nu Ca(H2PO,4). u 
0,5%-m pacrnopom NH,NO3 B culeqyloulNx 
jo3ax Ha cocyf: B 1952 r. m0 0,16 r PsOs 
HW KeOnws0.4.0eN,. 8 1993 4 1954 rr, 10 
ize P.O, KoO-u 0:1 Nos 12950 1. — 
no 0,3 r PpOs;u K,0 u 0,1 r N. 


|, Pu K, nposogusmasca B Nepvoy OyTOHH3auuM — Havama IBeTeHUA PacTe- 
Hil, TakxKe OKa3biBala Ha yporali ceMAH pa3sJIMUHoOe WeuCTBHe (ra6n. 4). 
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V3 qaHHpix Ta6. 4 BUAHO, YTO BHEKOPHeBad NOAKOPMKa TEM WJIM WHIM Tit 
TATeJIbHBIM 9JI@MCHTOM B OMHUX CyYaAX NMOBbIala yporwkali CeMAH KJleBeps 
B pyrux — He JaBana apdekta. AnaJIOrMuHble aHHble OblIM MOYYeHb! U B TK 
jleBbIx onbitax (Ta6ut: 5). 


4h AVG A) Ta6Oauuna 6 
Bumsanve BHeKOpHeBOM NMOKOpMKH cynep- 
docpaToM Ha ypoxal CeMAH KsleBepa. 
Ilonespie onpire! 1953—1955 rr. 


BanaHve BHeKOpHeBOH NOJKOPMKH Cyne} 
qocaToM Ha ypoxal cemMaAH KJeBepa 


Bec ceMAH B Ura 
Cy xo Bec P.O 
BapuautTpl - BapwanTpt Bec 10 | cemau ef 
1953 r,| 1954 r. | 1955 r. pacrons ahaa i 
Pou 2,93 | 2,24 Deo) 
ou + Pj, BHexop-| 3,40] 2,438 | 3,5 Pou 9,1 | 1,92 | 0,74 
HCB. Pou ++ Py) BHeEKOp- 
HeB. 12,8 | 2,40 | 1m 
IlIpumeuaun ue. Onppicknpanne 
1,5—3%-m pacrBopom cynepdocdata, 1o03a IIpumMeuauHune. OnppickuBaHue 8%-) 
cynephoctata B 1954 r. cocraBassia oO KT pacTBOpom. 
P.O; Hal ra. 


Ecau Bp onpite 1953 r. BHeKOpHeBad MOAKOpMKa pacTeHui Cymepdocdara 
yBeIMUMBala ypoxkalt ceMAH KsleBepa Ha 0,47 U/ra, TO B onbiTax 1954 u 1955 r 
OHa JIM COBCeM He JlelicTBOBasIa, WIM OKa3bIBaJia OUeHb CaOoe BIMAHHE. 

Pa3zMuHoe JeHcTBHe BHEKOPHeEBOM NOAKOPMKH B OTJeJIbHbIe PObI MbI Tak 
OObACHAeM HEOMMHAKOBbIMH NOUBEHHbIMH ycJIOBHAMH. Tak, onbiTpl 1954—1955rr 
ObIIM 3aIOKeHbI Ha XOPOWO yAOOpeHHHIX NTOUBaX, UTO YMEHbUIMIO MevCcTBH 
BHEKOpHeBOH NOAKOpMKH. Onpirpl xe 1953r. npOBOAIMCb Ha MeHee OKYJIbType 
HbIX NOUBAX, BCJIeACTBHe Yero BHEKOPHeBaA NOAKOPMKa HM OKa3asa NOMOMRUTEM 
Hoe WelictBve. OHaKO CJleAyeT OTMETHTH, UTO He TOJbKO OoraTCTBO NOUBbI MMT 
TCJIbHBIMH BeLeCTBAaMH OMpefemneT asdcbeKTHBHOCTh BHEKOPHEBOM MOAKOPMK 
Pa3Hulla B JeHCTBHH BHEKOPHEBOM NOAKOPMKH B OT/CJIbHbIe TObl MORKeT ObIT 
TakKe CBA3aHAa, C OHO CTOPOHbI, CO CPOKOM ee BHECeHHA, aC pyro — c moroy 
HbIMM yCJIOBHAMH. Tak, HalpuMep, B moseBom ombite 1954 r. (cm. Ta6m. 5)} 
B TOT TepHO, Kora NpousBosNacb NOAKOpMKa KJleBepa, CTOAMa KapKasH 
Cyxaad nNorojla, H pacTBop yyoOpenuv, HaHeCeHHbI Ha MOBepXHOCTb JIMCTbeB 
ObICTpO BbICbIXal. BewleyqcrBue 9TOTO TOJbKO OYeHb He3HaYHTesIbHaA WacTT 
(bocopa Moria NocTyNaTb BHYTPb JMCTOBOM TKaHu. Ilostomy sibexean il 
BHEKOPHEBOH NOXKOPMKH Oblsia OYeHb cadol. | 

B Apyrom xe onbite, re BHEKOpHeBad NOAKOpMKa KJleBepa MpoBoyusact 
B paHHHi MepHOX pasBuTusa pacTeHHli (NocMe CHATHA NOKPOBHOM KyYJIbTYpb!)) 
a TakxKe B OosIee NpOXMaHOe BMAKHOe BpeMA, ee JelicTBue ObIIO NOMORKUTEIb} 
HbIM. IIpH sToM mouBa, Ha KOTOPOli BbIpallMBaicA KeBep, Oblma yAoOpend 
20 1/ra Haposa u 2 u/ra u3BecTu (Ta6n. 6). 

IpheKTHBHOCTh BHEKOPHEBOL NOAKOPMKH B JaHHOM OMbITe cBs3aHa, MOBHAM4 
MOMYy, C TeM, UTO B NepHOs ee BHECEHHA YaCTO BbINAaaM OKA U WocTynienHnd 
bocopa B TKaHM pacTeHHit Opl0 Gomee NOMHBIM, TAK KaK BO BaKHYIO MOroly 
NOKPOBHaA TKaHb JIMCTbeB ObICTpee NpomycKaeT MHHepaJIbHble BelllecTBa, YeM 
B Cyxyto. Kpome Toro, MomOgble JHCTbA CHOCOOHbI NOPOMLaTb 3JIeMeHTbI MAE? 
PaJbHOH NMIUM B OONbUe CTeleHH, 4em crappie. Bce sto cnoco6cTBoBano wy44 
IeMy yCBoeHHIoO *octopa pacTeHHAMH KsleBepa. 

Takum o06pa3oM, Ha OCHOBaHHM MpOBeseHHbIX MOJeBbIX M BereTalMOHHbIX 
ONBITOB MOXKHO CleaTb BbIBOJ O TOM, ITO adcpeKTHBHOCTb BHEKOPHEBOH TOAKOpM4 
KH HE ABAACTCA YCTOMYMBOM MH 3aBHCHT, C OMHOM CTOPOHBI, OT NOUBCHHBIX H 110~ 
TOMHBIX YCOBMH, a C pyro — oT cpoka ee NpoBeyenusn UH (pusHosorMdeckoroy 
COCTOAHHA pacTenuit. | 

_Buekopnesaa NOAKOpMKa, TipoBeyeHHad B paHHW NepHo pasBuTrusa pacte- 
HUM, OKasbIBaeT OO/Iee CHAbHOe BAMAHHE Ha ypoxali, YeM MOAKOpMKa B nepuoyy 
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eTeHHA — kouiciuenua. Ha KayecTBo ypoxas (GeKOBOCTb, KpaXMaJIHCTOCTD) 
e@KOPHeBaA NOKOPMKa OKa3bIBaeT MOOKUTeMbHOe BIMAHHe, NpwyemM HanOo- 
e ae KTUBHbIMH SIBJIAIOTCH NO3HHe CpOKH ee NpoOBeyeHuA _(Havauo KOJIOILe- 
si— IBeTeHHS1). 
BuekopHeBasl NOAKOpMKa pacTeHnii Ha OeQHbIX MOUBax sdppeKTHBHeli, 4eM 
noupax, OOeCcMeveHHbIX MMTATeJIbHbIMH BelllecTBaMH. 


BeecoiosHblii HHCTHTYT yoOpennii, arporexHuKu Tlocrymus0 
H arpomouBopeyeHusa 16 II 1956 


é 


UMTHPOBAHHASA JIMTEPATYPA 


VY. B. AkywmKuu,M. M. Snenpumteny, IlpenyOopounat BHeKOpHeBas NO} 
PMKa H Jpyrne CNOcoObI NOBbILeHHA CaXaPHCTOCTH CaxapHodi cBekubl, 1952. 2 A. A. Me g- 
4c, Cos. arpou., Ne7 (1952). * ®. UW. Yueparxkun,A. A. Bopogxyaunua, Bue- 
pHeBbIe ociopupie NOAKOPMKH B MepHox nvwoZoo6pasopanna, Man. AH Ys3CCP, 1954. 
®. ©. Mauxos,M. C. Knemesexaa, Cenex. 4 cemenoson., Ne 9 (1951). 20.0 


epoun, Semnenenue , Ne 6 (1953). ° COopHuKk nepesoxos, Buekop ueBoe MHTaHHe pacte- 
mM, MI, M., 1956. 


- 


Jloxsagm Ankagemun nayr CCCP 
1956. Tom 111, Ne 5 


PH3HOJIOTHA PACTEHHI 


E. M. NOJITAPEB 


O CTAXHUM APOBH3AUNH Y MEXKBUAOBbIX 
rMBPHAOB NWEHWLUbI 


(ITpedcmasaeno axademuxom A. JI. Kypcaxosoim 14 1X 1956) 


3MMOCTONKOCTb pacTenuit CopToB O3HMOl MaATKOM mumeHMubI(Triticum vulg 
re Host.) onpegqemHeTCH KOMIJIEKCOM aHaTOMO-MOpMoOJIOrMyeckUX H PUSHONOP 
6voxuMuueckHx cBolicTB. Iloxasgano (1-8), uro B ycnOBHAX YKpaHHbl COPTa 03H 
MOli MATKOM MWeHHUbI UMeIOT AWIMHY CTaquu apoBusauun 40—45 quel. Copr 
¢ MnO cTaquu apoBY3auuH HuxKe 40 WHE OODIYHO caOO3MMOCTOHKH HM yacTe 
BbIMep3alvr. 

Y tTBepybix mmenuy (Tr. durum Desf.) quuna craquv spOBM3alHM ApOBbi 
COPpTOB cocTaBlneT Bcero 3—5 JHel, nomyo3sumpIxX — 15—17 quel. Tipouecet 
APOBH3AalUU Y TOM MMWeCHHUbI MOryT UpOXOAUTb pH Temnepatype 5, u 10 
MOSTOMY IIpH BeceHHeM TloceBe APOBble HW MOJyO3UMbIe TBePAbIe MIWeHHUbI HOP 
MaJIbHO KOJIOCATCH, pH OCCHHEM 2%Ke CeBe HX PacTeHHA 3MMOM MOJIHOCTbIO BBI 
MepsaloT. Jlo CHX NOp HEM3BeCTHHI TBEpAble MIMCHHUbI C JWIMHON CTaMH ApoBusa 
IMM, Kak Y O3HMbIX 3MMOCTOMKUX COPTOB MATKOM nwenvubl. UToos nowyunn 
XOPOWO 3HMYIOWLYIO O3HMyIO TBepAylO NWIeHHLY, HEOOXOAHMO JOONTHCA CTajH! 
APOBM3allHH He Kopoue 40—45 Hex. 

B maOopatopuv reneruKu Macturyta renetuku wu cesexuuu AH YCCI 
NYT€M MeEXBUAOBOH TMOpUAM3salM COPTOB O3HMOH MATKOM MWIeCHHUbI C COpTaM! 
TBEpROW APOBOM MW MOMYOSHMOM NWeHHUbI H BOCNHMTAHHA THOPHAHBIX pacTeHuli 
HaunHad c Fy, B HallpaBJIeHHH BbICOKOH 3HMOCTOMKOCTH NYyTeM cHucTemMaTHye 
CKUX OCCHHUX NOCeBOB NOs yUeHbI (OPMbI OZHMOM TBepAOH WH MArkOH ruOpHyAHBI 
NWeHHM, SHMylollve B ycJIOBHAX XapbKoBa (4,5). B JlambHeliWieM CTaBHTCs 
3ajlaua NOBbICHTh 3HMOCTOUKOCTb 9THX MINeHHI. 

Visyuenne mpupojbl 3HMOCTOHKOCTH TrHOpHAHbIX NWeHHIL BeeTCA B OTHO 
IWe€HHH MHOrHX IipH3HakOB HM CBOHCTB, B TOM UHCJe H B OTHOWIeCHHN cTaMuHor 
pasBHTHA pacTenHit. 

Halu onpitbl 10 usyyeHHIO cTaquM ApOBH3allMUH NpoBosusucy B 1955 Lr. H 
73 cempax y 12 ruOpujos 2—5-ro nokonenuli. B KavecTBe KOHTPOsA UCMONb3O 
BaJUCb POMMTeJbCKMe COPTa O8HMOM MATKOM NWeHHIBI. 

CemeHa rvOpHOB HW pOMTebCKUX COPTOB OSMMOIi TIWeHHUI Nepex noceBon 
Pa3IM4YHOe BPCMA APOBUSUPOBAaIMCb pu TemMepatype oT O Zo 2°. Uro6bi yMeuB 
IUHTb BO3MOXKHOCTh JOAPOBMSALHM NOCeBHOTO MaTepHala BeCHOM B MOJIeCBbI 
yCJIOBHAX, MoceB Npovspoyusca Ha 10 Heit no3x%xKe ONTHMaIbHOrO cpoKa 

Okon¥anne CralHM SpoBNsalMu OnpeyesANOCb HAvYAaIOM KONOMeHUA KarK Or 
ONbITHOrO pacTeHHA. Y Broporo noKOeHHaA Yru6pus0B JO BbIKOMANIMBAHHs 
H€BO3MOKHO oMpejemuTb OoranuyeckHi BHA KaxkJOro pacTenus, no 
STOMY YT BbIKOJIOCHBIUMXCA HM HEBbIKOJIOCHBIUMXCA pacTeHHit mpoMsBomuues 
CYMMapHO, 6e3 onpeyeneHuA UX Bua (Ta6n. 1). 

V3 fanupix Ta. 1 cmeqyer, uro y paiionupopannoro na YxKpanue copt 
O3HMOH MATKOH NWeHHIb! OjeccKad 3 OCHOBHaA Macca pacTeHHii BEIKONAWUBaeT 
CA IPH APOBUSAaMM CeMAH B TeyeHve 40—45 quelt. Y OompmunctBa ru6puyuEy 
pacTeHHH BTOporo NMOKOJIEHHA CTAaMA ApPOBUsaUH AUuTcA He Gonee 30 quel 
‘TO YKa3blBaeT Ha BIMAHWE APOBOTO pozuTeia. To yTo Np WWIMTebHOCTH Apo 
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aM CeEMAH 3O MHell He BHIKOMOCHOCh 22—39% pacrennii, a upH JwuTeNb- 
TH ApOBHsatuH 40 Heli He BEIKONOcHINCh 13—35% noKa3bIBaeT, UTO B THO- 
HOM IOTOMCTBE BTOPOTO MOKOJICHHA YaCTh pacTeHHli HMeeT WIMHHYIO crajuro 
BUsalMM, T. €. IpHOWKAeTCA K OSHMBIM COPTaM HI pesKo OTIMUAeTCA 110 3TOMY 
MCTBY OT TBEPAbIX MMeHHIL. 

CielyeT OTMeTHTb, YTO 5—8% pacrenuii He BHIKOMOCHTOCh JarxKe Ip ApOBHu- 
MH B TeyeHHe 45—50 quer. OTO OObACHAeTCA, MOBHAMMOMY, TEM, UTO YaCTb 
AH W3-3a HeOCTaTOUHOH 

9KHOCTH HE IIpOUWIO sApo- TaOauua 1* 


¢ 
aii, a 4YacTb 3al03- Konomenne pacrenuii Fy mexBuJoBbIX PHOpHAOB O3HMBIX 


INUX pacTeHnit He BbIKO-  MAPKHX MIMeHHIL C APOBbIMH TBePAbIMH MWIeCHHIaAMH B 
WNaCb BCJIEICTBHe MO- S3aBHCHMOCTH OT NpOJOMMKHTeIbHOCTH MepHowa ApoBH3a- 


AeCHHA JIMUMHKOL WBes- Se 
H MyxH. Ilostomy 92% 

YncsIO BHIKONOCHBIUHXCA pacTeHult 
sbI i p HI 
BILE = BHIKOJIOCHBINHXCH Pee dior: seo ey eee ee oe 
TEHHM MbI B ONbITe NpH- 

AaNIW 3a IWOJIHOeC BbIKOJIa- H rHOpH.0B mIpu Tipu IIpu npu npu 
BaHHe. 30 oH. | 35 gu. | 40 au. | 45 ou. | 50 aH. 
Hauunaa c Fs npogos- 

PEJIDHOCTb CTANHW APOBH- — Opeccxan 3 Haponuas| 63,2 | 60,7 | 86,7 | 100 100 
[MH U3yuaslacb y pactTe- Topeudhopme 1426/7 

e - > XX Jlworecuenc 17 62,5 77,8 84,6 Csi 100 
4 pasfeJIbHO NOTPylaM  Anadaccxan & 

Topaeu@opme 1426/7 50,0 63,6 66,7 100 94,4 
PABIX HW MATKHX NWCHHN  OpeccKas 3 _ — 54,4 Ce || ease 


er. 2). 

M3 qanupirx Ta6. 2 cme- 
oT, UTO y Bcex TrHuOpuyoB 
TbETO MOKOJIEHHA Oovlee 
AHHad CTauA APOBUZalHH ObicTpee (OpMUpyetcaA B rpynne MATKHX NWeHHL, 
laodopoT — BIrpynne TBEPALIX MMeHHI, WIMHHAaA cTaquA APOBU3aluu PopMu- 
STCH MejIeHHee. ITO OGLACHAETCA TeM, YTO B Ppynle MATKHX MIWeHHL, UpOucxo- 
[T IpOlecc BOCCTAHOBJEHHA MpPOMOMKUTeIbHON CTALHH APOBH3aNHH, Hapyiien- 
A MOMOBOM rvuOpnAusalvel, B rpynle Xe TBeEPAbIX MIMeHHI WMHHaA cTayunA 
OBU3alluu (POPMUpyeTcHA 3aHOBO, a NOTOMY H Ooslee MefvieHHO. Y pa3sHbix ru6- 


* TaONuUbl NIpHBOAATCA B COKpalleHHOM Brze. 


Tao6muna 2 


lOINeHHe pacTeHuli Fs Me?KBH JIOBbIX rHOpH OB O3HMBIX MAPKHX TNWICHHIT C APOBbIMH TBep- 
BIMH MIWeCHHILAMH B 3A€BHCHMOCTH OT HPOJOJLKHTeJIBHOCTH MepHOa APOBH3aIHH CeMAH 


UvcaoO BLIKOJOCHBIUMHXCA pacTeHHit B % K oOmlemy 


UX 4HCJy 
Bor. 
Ha3panue COptoB Hw rHu6pHz0B x 
u Bug * : 
mpu 30 fuH.| npa 35 oH.| npu 40 gH.| mpw 45 gH.) mp 50 an. 
H Vv. 20,8 24,9 1,4 TEST 9552, 
.* sou ach de 73,5 51,7 400 87,5 int 
a acaBuila Ka6apspl v. — _ — 89,4 1 
Cas RAbens ale 5550 26,3 38,4 03.3 100, 
Gaccxaa < Topgzeudopme 1426)\7 v. =— = 2» 5 94,4 
mcs) PrcuPon . d. 22,2 56,7 66,7 100, 100, 
A v. =— _— , , i 
Ect 17 X Apanyzanpl _ 93,2 20.4 20 ii i 
c 6 v. — ; 6, ; g 
a" 3 >< KpacaBuua Ka6ap abi v nx & ed 8 in 
H Vv. ail 19, ly 5 ; 
oo 3X Hapognan Ne nae 75,0 100 M9 3 
Popmeudopme 1426/7 Vv. 68,4 61, A 25 9 
ee 1! XTopacabop a 9177 80,0 8577 100 96.4 
eckan 3 v. _ — 51,3 95,0 100 


* y,—Triticum vulgare, d —Tr. durum. 


on dopMupoBanue 9sTOli CTaHH MPONCXOHT HeOJMHAKOBO,  HallpHMep 
pable MW Markue mmeHuupl F; Jisorecnec 17 x Topseucopme PAG Gah 3, OC 
an 3 >< Hapoguas, F, [Iumenxa xX Hapoguas umeior KopoTKylo CTaquto ApOBH- 
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WH. Y OoOJIbUIMHCTBa pacTeHHii 9THX KOMONHAUMIi OHA 3aKaHUNBaeTca B 30 
i, Tora Kak y ruOpujos F; AnaGaccxaa x Topyeucbopme 1426/7, F, Onec- 
a 3x Kpacapuia Ka6apyu, F; Numenxax Kpacasuta KaOapybt muorue 
TeHHA HMeIOT JWIMHY CTaJMH APOBHSaHH cBbuue 40 AHell. 

ONbITEI yKasbIBaloT Ha BOSMOXKHOCTL MepeHecewusA JIMHHOM crayun spOBH- 
HH TIpH MOMOULM MOJOBOM THOpHANsaWMM y2Ke B TpeTbeM NOKOMeHHU OT O3H- 
[ MATKOM MIMeHHUbI B rpyiiy TBepol MMeHuIUBl. 

CpeAM TBepAbIX NMWEHHIL YeTBEPTOrO NOKONEHUA B Mpeyedax KaxK Joli rHopuy- 
| KOMOMHALLMH, C OMHOH CTOPOHEI, BCTPeYaIOTCA CeMbH C OTHOCHTe/bHO KOpOT- 
[ CTayMell APOBM3allHU, y KOTOPHIX OOMBINHHCTBO pacTeHHii KONOCHTCA TocHe 
—37 Hell APOBHSaUMH CeMAH, C Apyroli cropoub,— pA cemeH 3aKaHunBaer 
(MIO APOBH3AllMH TOJIbKO Yepes 42—52 HA, T. €. HEKOTOPbIe CeMbH HMeIOT 
AWIO SAPOBH3allHH Jake Oonee AIMHHYIO, YEM WIMpOKO pacnpoctpaHeHHETit 
T O3HMOH MATKOH MmeHHUb! Ofecckaa 3. Markue ruOpujnbie mmenuupt F, 
WwivHe NepBol cTaquu npuOmwxKatoTcs kK copry Oxeccxkaa 3. 

B F; or Kaxkyoro ruOpufa Opasiocb AIA HUccIeqOBaHuA m0 4 ceMbu MarKoli 
(0 4 ceMbH TBepOH MUeHHUbI (TAO. 3). 

BF;, B ormmune oT F,n0 AMHe CTaquM ApPOBNsalHH yxKe HeT pesKoli rpanu 
KY TBEpAbIMH HW MATKUMH niweHMtaMu. Uactb rMOpHAHbIX O3MMbIX TBEp]bIX 
CHHIL MO STOMY CBOLCTBY IpHpaBHHBaeTCA K O3HMbIM MATKUM MIeHuIlaM. 
Cembu (JIMHHH) Kak TBepAbIX, TAK H MATKHX MIWeHHIL B Mpesenax KaxKoit 
PHAHOH KOMOMHAUMH MATOrO NMOKOJICHUA UMeIOT HeOAMHaKOBy!O JWIMHy 
MM S\pOBH3allu, UTO yKasblBaeT Ha pasHble TeMMbI (POPMUPOBaHUA JJIMHHOK 
JM SpOBH3alHH y STHX JMHHH. Y OMHMX CeMeli STOT NpoLecc MpOoxoguT ObicTpo 
eTbH NoNo cemeii TBepoOl H MATKOM muleHHu), HHA cTaquN sApoBusanuu 
aKHX ceMell, KaK paBHJO, paBHa COPTaM O3HMOli MATKOM mmeHuubl. Y Apy- 
; CeMelt (Tepspie NoNo cemeli TBepAbIX H MATKHX TWeHHL) Mpouecc dopmu- 
SAHA JWIMHHOH CTaqWH APOBU3alMH MPOXOJUT B MeHee HHTeCHCHBHOL dopme, 
TeHUA MO JWIMHe NepBoli CTaqUH pasBUTHA HEBbIPABHEHbI, CHJIbHO H3MeHUUBHI. 
A STUX CeMeli XApakTepHa He3aBepleHHOCT Mpolecca CTaHOBJeHHA JIMHHON 
JUuH ApOBH38alHH jlaxKe B MATOM NOKOeHHH rHOpnAoB. OctTabHble ceMbu 
PUOB 3aHHMaIoT IIpOMexKYTOUHOe MOOReHHe MexXy yKa3aHHbIMH KpaltHuMu 
IbsAMH. 

Y ru6puyja F; AnaOaccxaa < Hapoquas o6napyxkena CeMbxA O3HMOH TBEP)Oii 
sHuubI Ne 3, y KOTOpOH cTaquA APOBH3alHH OKasaJacb Oosee NpOMOMKUTEIb- 
t (49—50 qHeii), eM Y H3BECTHbIX BbICOKOSHMOCTOHKUX COPTOB OSHMOM Msr- 
[ miuenuub! Opecckan 3, AnaOacckaa u Meppyruneym 1239. 

IIpupeyeHuble 9KCIepHMeHTasIbHble MaTepHabl MOKasasu, 4TO TWyTeM 
KBUOBOH THOPUAM3ZALMH HesMMyIOWWMX COPTOB TBePAOH NMeHHUbI, Y KOTOPbIX 
MA SAPOBUZallMH OYeHb KOPOTKaA, C COpTaMH O3HMOM MATKOM MIMeHHILbI, 
OTOPHIX AIUTeMbHOCTS CTalMM APOBNSallHU paBHa 40—45 HAM, HM CucTeMaTH- 
KUX OCCHHUX MOceBOB rHOpHAOB NOyYeHbI POPMbI OSHMOM TBeEPOM NWIeHHILbI 
IMHOM cTaqun apopusaunu 40—45 Heli, u Jaxe 49—50 Aueit. TBepabix mue- 
| C TAKOM MpOMOMKUTEMbHOCTHIO CTAaMH APOBMZAlMM B WMTepatType ONMCaHoO 
He ObIO. OTH POpMbI NMIEHHUbI Np BeECeHHeM TOceBe He KOJIOCATCA, a MPH 
HHUX MOCeBaX HOPMaJIbHO 3HMYIOT B yCJIOBHAX XapbkKopa. 

Pa6ota mposogunach nog pyKosogctBom A. ®. Hyinazuna. 


: Ilocrynuao 
Vucrutryt reHeTHKH HW CeIeKIHH y 
Axayemun HayK YCCP 19 XII 1955 


UMTUPOBAHHAS JIMTEPATYPA 


1T. J. Jisrcen Ko, Craguiinoe passutue pacrenufi, 1952. * 7. A. Hoarymud, 

OBad KOMNeCKUNA MWeHH Ha done sapoBuszauun, 1935. °B. UW. Pas ymos, Cpena u 

eHHocTH pasBuTua pacrennit, 1954. 4A. ®. Ilyauugun, TAH, 91, Ne 3 (1953). 
®, [ly anu aun, Kypu. o6m. 6uon., 15, Ne 5 (1954). 
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Jlonaager Axagemun nayx CCCP 
1956. Tom 111, NM 5 


O. TH. BOFJAHOB 


O HAXO)KAEHUUN HA TEPPHTOPHM CCCP 3AJHEBOPO3AYUATON 
3MEH 3EPHIrE — PSAMMOPHIS SCHOKARI FORSKAL 


(ITpedcmasaexo akademukom E. H. TMaeaoscxum 51X 1956) 


[lo mutTepatypHbiM jlaHHpim(!?), 3aqHe6oposyquatad 3Mea sepure — Psamme 
phis schokari Forskal 1775—spasetca JOBONbHO OObIUHBIM BH OM B CepepHort Adi 
puke, Apasuu, Cupuu, Mpane, Benyxucrane, Adranucrane, Cunze, [lenpoKade 


eee o 
SIS? 


Puc. 1. Ponosa Psammophis schokari: a@ — cpepxy, 
6 — cHH3y, 6 — cOoKy 


3eMIJIAPOB H3peqka OpiBaeT 19 psiyos. AnaJIbHBITi ULMTOK pasyenen. Bpromnb4 
WMTKOB 187, noxxBocToBEIx 123 nappt. Ilo A. Cuury (2), KommuectBo OpIOlIHbi 


| 
300J10F Hf, 


] 
' 


Kaummupe. BawxKanurme Kk cd 
BeTCKO-HpaHCKOl rpaHue ny 
KTbI HaXO*KJeHHA 9TOTO BUI 
pacnosoxeubl B Kyrau-Memey 
ckohH JouuHe. Ha TeppuTopu 
CCCP on fo cHx mop He 6bi 
oOHapyxKen. 

B cepeaune uiona 19537 
S9K3eMIVJIAP ITOH 3MeH Obi AC 
OpiIT B  Konet-Jlare B6sm1H3 
TayfaucKoro mepeBasa, Hené 
JekO OT rpaHHubl c Mpano 
(20—25 kM Ha tor oT Amxé 
6aya). SmMea GOblia MoOMMaHa | 
BbICOTe IpHMepHo 1500 m Had 
YPpOBHeEM MOpPs B TOT -MOMeHR'} 
Kora OHA Tepenossana wi0d) 
ceHHY!0 Jopory. 

JJoOpitBiii 9K3eMIWIAP ~) 
KPYNHBI TNONOBOspeJIbI C2 
Mell. JiiMHa ero TysOBuUta || 
romoBoh 920MM, xBocta 
455 uM. Io A. Coury (?), onal 


Spayok Kpyrubili. Boxpy 
cepeqMHbI TyNOBuINa 17 paaGd 
riaqKux yemyh. Ilo T. A. Bi 
mamKe ('), y OTembHbIX 9) 


UWHTKOB BapbupyeT oT 164 yo 187, nogxsocropbiIx or 121 yo 134, ar 
I. A. Bynamxe ('),— nepsbix Opipaet or 162 yo 195, Broprrx — or 9370 144 

CKYJOBOM WIMTOK OAMH, NpeyrmasHHUHbIli OAM, 3arnasHHUHBIX apa. Buco: 
HbIX HIHTKOB C OJHOM CTOPOHbI Ba, C Apyrof Tpu. BepxueryOubix JeBaTh; 1 
JIMTepaTYPHbIM JaHHBIM (1, ?), y sroro BUa HHOra Mx ObIBaeT BOCeMb HIN neca 
Y Hallero 9K3eMIIApa rasa Kacalores jBa BePpXHeryOHbIX ULMTKa — MATH 


11.42 


‘ImecTou, y Apyrux xe ero UHOra Kacalorcs veTBepTbili H HATHIi (1,2) HH mec- 
olf H ceq{bMoii (1). HuoKkneryOubrx WLMTKOB JecaTb (puc. 1). 

Hofimannpiii 9K3eMIIAp CBeTNO-KOpHUHeBbIIi C TeMHOLi TIpOWOMbHOH MOJIO- 
OH, HAyueH OT ria3a M0 6OKaM rosOBbl HW TyOBUMa. Dra rfomoca oKalimnena 
3KUMH CBeTJIO->KeJITBIMH MOMOcaMH. Ilepequan momoBuHa Tesla Ooulee TeMHas, 
aTeM PHCYHOK OvlefHeeT H Ha XBOCTe NOUTH ucyuesaeT. Bpwoxo xe TOBATO-Gem0e 
HESICHBIMH M@JIKMMH TeEMHBbIMH ISTHAMH TO KpaaM. 

Ilo muTepaTypHbmM annem (18), OKpacka M PHCyHOK OUeHb Bapbupylor. 
BepXy OHA MOXET ObIT XKeMTOBaTAT, CepOBaTas, OeHO-ONMBKOBAA WIM Kpac- 
OBaTaxA—OHOUBETHAA, C MOMeCPCUHbIMH IATHAMH HI MpOAOJIbHbIMH MOOCaMH. 


WuctutyT 30010rHH uM mapasuTosorun Tocrynuso0 
Akayemun Hayk Y3CCP 11 II 1956 


HHMTHMPOBAHHAA JIMTEPATYPA 


1G. A. Boulenger, Catalogue of the snakes in the British Museum (Natural Histo- 
y), 3, London, 1896. ? A. Smith, The Fauna of British India, Ceylon and Birma, Rep- 
lia and Amphibia, 3, Serpentes, London, 1943. 3 Fr. Werner, Reptilien aus Persien 
Provinz Fars), Separatabdruck aus der «Verhandlungen» der k. k. Zool.-bot. Gesellsch., Wien, 
917. 
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Jloxnaym Akagemunu nayx CCCP 
1956. Tom 111, Ne 5 


3O0O0/JIOPHA 


ll. B. MATEKHH 


HOBbIE JIAHHbIE OB APEAJIE SUCCINEA ELEGANS RISSO 
(GASTROPODA, PULMONATA, STYLOMMATOPHORA) 


(ITpedcmaeneno axademuxom B. H. Cyxaueeoim 24 VIII 1956) 


Jlo HacTosllero BpeMeHH He BbISbIBAJIO COMHEHMM WpeCTaBseHHe O TOM, UTC 
am@uOvoHTHaA AHTapKa Succinea elegans Risso pacnpocTpaHeHa JIMIIb B }O*KHBIX 
M 1Oro-BOCTOUHDIX paionax Epponbi ¥ B Cpequelt Asuu (1). Cepepnan rpaHula 
pacpoctpaHenua Bua B Epponelicxou yvactu CCCP mpwuuMasacb, 10 MHOTO- 
YHCJICHHBIM JaHHbIM, COBMasaromei c wmpoTroh Kanuuunrpaga. B Cpeqnei 
A3uM, 10 HalivM JaHHubIM, BU He IpoHMKaeT BocTouHee JDKyHrapcKoro xpeOTa. 
B ropupix palionax S. elegans He BbIXOJUT 3a BeEpXHIOl rpaHUlly NOACA JIMCTBEE- 
HbIX JIecOB. TakOli apeasI CBUJeTeIbCTBYeT O ABHOM TelMOMOOuBOCTH S. elegans. 


4 YTO H 3aCTaBJIAJIO OTHOCHTb €€ 
K (ayHucTHYecKOH rpynle BHAOF 
CMeIMAaHHbIX H IMPpOKOJIMCTBEHHBIX 
aecos Epponpi (1). aa Sanaquon. 
cpeqHet wu Bocrounoi Cynoupt 
(payHucTuyecKve CIHCKH yka3bl 
BalOT IIMpOKO pacmpocTpaHeHHbk 
BO BceH MaJJleapKTHKe BUHJIbI — 
S. putris (?) u S. pfeifferi Rssm., ¢ 
JIA CeBepo-BOcTOUHOH CuHOnp! 


(UyKoTrcKHH mosyocTpoB) ykKa3bl 
BaeTca emeS.chrysis West., 06H 
Taiollad TakxKe HW Ha Asscxe. 

B 1956 r. 6narogaps m106esnocru K. M. PeoxuKkopa MbI NOJYUN JM HECKOAbK 
SK3EMIIAPOB AHTAPOK M3 pationa AkKyTCKa, paKOBMHbI KOTOPbIX 10 OJHHM pH 
3HaKaM JOBOJIbHO OM3KH K pakoBuHam S. elegans Risso, 110 npyrum — S. chrysi 
West. OToT Matepna Obl cOOpaH Ha BaxKHOM MOlMeHHOM Jlyry mpaBoro Oeper: 
p. Jlenst, B 40 KM nuxKe AxyrcKa. : 

IIpuBoquM KpaTKoe Olcanve JBYX 9K3eMNIApOB C HaHOOMbUIMM KOmHUe 
CTBOM OOOPOTOB: PaKOBHHbI y/JIMHEHHO-OBaJIbHbIe, TEMHO-OpalKeBble C 30JI0TH 
CTbIM OTJIMBOM, JOBOJIbHO rpy6o MOpmMHNcTHIe. 3aBuTOK 6obIUOL, MOCMe TH 
o6opoT ca60 BRINYKJIbIH, WOB cmado cnycKatomlniies. Verbe y3KO-OBaJIbHOe 
3aHumaet 66—70% o6mleli BbICOTLI pakOBMHBI, BHYTpH 300THcTHIe. Pasmepbi 
BbICOTa PakKOBMHbI 7,0 u 7,5 MM, WupHHa pakopnusl 4,1 u 4,3 MM, BBICoTa yCTb: 
4,9 u 5,0 mM, uncno OGoporos 23/,, 

CS. chrysis West. Hamm sk3semnnappl cOH>KaIOT pasMepbl paKOBHH HW 
oKpacxa, c S. elegans Risso — uncno o60poToB uM OTHOWIeHHe BBICOTEI YCTb: 
K OOilei BbICOTe pakOBuHI. Heo6xouMo, OfHaKO, OTMeTUTh, UTO OTHOCUTebDHAa 
BBICOTa YCTbA Y SKSEMIIAPOB H3 SKYTCKa — 3TO TOT MHHMMYyM, KOTOpBIIi 
pakoBuubl S. elegans Risso Bcrpevaetca upesBpruaiino pewKo. , 

YcraHOBUTbh UCTHHHY!O BUOBYIO IpMHaex*KHOCTh STUX 9K3EMILIAPOB MO3BC 
AMO AHI HCCIEOBAHHe NOMOBOM CHCTeMBI, UMelomeli Bexymee 3HaueHue Tp: 
OmpeqeMeHHM BUAOB pojla Succinea (?,%) (B page cayuaes, Hanpumep y S. elegan 
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Puc. 1. taxoBuHa Succinea elegans Risso u3 
pationa AkytcKa 


JaBHUTeNbHO CS. pfeifferi, vemocrs u payyna He OOualator JOCTATOUHO ACHbIMK 
apie peHUMaJIbHBIMA TIpH3HaKamu), 
Bee ucculeqOBaHHble HaMH 9K3eMIIApbI 3 AKYTCKa, BKJNOUAA H SKSeMIIAPbI 
MCHDIUHM, He*KeJM YKa3aHO BBILIe, KONHUeCTBOM OG6OPOTOB, OKa3aJIHCb 
ANMUHbIMH S. elegans Risso. Y 66nbuIHx SK3EMINVIAPOB (YHCIO OGOpoToB 23/,) 
NONOBaA CHCTeMa Obiia MOJHOCTbIO 
PasBUTOH, y MeHBINHX OHa OG6sajaua 
elle YepTaMH IOBeHaJIBHOCTH. 
Kak BuyHO 43 puc. 2, nonoBasn cH- 
CT€Ma AKYT@KUX 9K3EMINVIAPOB UMEeeT Cyle- 


Puce. 2 Puce. 3 


uc. 2. [lonopasa cuctrema Succinea elegans Risso u3;pationa AxytcKa. A —'o6muli Bug noNOBO 
cuctempl, 6 — MpOKCHMaJIbHbIM OTe MeHHCa; YeXOJI MeHHCa BCKPBbIT 


Puc. 3. JLucrambuble yacTH MomOBOH cucrembI Succinea pfeifferi Risso. 


yiolive ocoCeHHOCTH, XapakTepuHble Ayia S. elegans u OTIHUYAIOLLMe TOT BH OT 
5). pfeifferi u S. putris (?): menue (p), cmerka cy2xKHBalolHlica K uCTasIbHOMy 
<OHILY, HMeeT uexou (V. p.) (Bularamuite NeHHca, 10 APyruM aBTopaM), B MpOKcH- 
{aNbHOM YaCTH KOTOPOLO JIeKUT CBEPHYTHIM B KJYOOK snMdasyc (Ep.)M MaseHb- 
<Hii YepBeoOpasHbIi anmeHquKc(Ap), AHHa KoTOporo 0,5 wm (y S. putris nenuc 
7 MeeT upugaTka). Barunua (V.) cmerka W30rHyTa, y3Kad HW JWIMH- 
jad: ee JIHHaB 5—6 pa3 Ooubuie mmupuutt (y S. pfeilferi Barnua npamas u KOpoT- 
‘and, ee JWiHHa Mlb B 2—3 pasa Goube WHpHHbI (puc. 3)). OcrambHble NpH3Ha- 
<H MOJIOBOM CHCTeMbI XapaKTepHb! JIA pofla Succinea B WeJIOM. 

TulaTesibHOe CpaBHeHHe MpenapaTOB MOJIOBOH CHCTeMbIl AKYTCKHX 9K3eMIVIA- 
OB C IpeMaparamu nooBol cucTembl S. elegans u3 Cpegquet Asuu u u3 Exspo- 
leuickol Yactu CCCP y6eyuso Hac B UX HJCHTHUYHOCTH, CCIM He CUHTATb HEKOTO- 
bIX PASJIHINM B aOCOJIOTHBIX pasMepax, BCerfa IIPOMOPUMOHAJIbHbIX pasMepaM 
YAKOBHHbI. CrpoeHve desiocTelt HM pajlyJIbI HalMX 9K3eMIIJIAPOB COOTBETCTBY- 
T cTpoeHu1o 93THX yacTelt y S. elegans u S. plfeifferi. 

Takum 06pa30M, HeOoOxOJ{MMO MIpH3HaTb, YTO B palione SlKyTcKa — Ha NpaBoM 
epery Jlenp1 — S. elegans oOutaer. Mbl He pacmOJlaraeM elle JocTaTouHbiMn 
[AHHBIMH JIA TOTO, UTOObI HACHTHPUUMPOBATb YyKOTCKYy!IO HM CeBepO-aMepHKah- 
Kyto S. chrysis c S. elegans. OqHako MbI N03BOJIMM CceOe BbICKa3aTb pe mo0x*Ke- 
(Me, UTO Taka UAeCHTHPUKALNA, BUAMMO, BIIOJIHe BepOATHA. 

CneoBaTesIbHO, COBpeMeHHbI apeasm S. elegans Risso mpeyctraBaer coor 
Ba pasOOMleHHbIX palioHa, OHH H3 KOTOPbIX OXBaTbIBaeT 1oro-BocToOK Eppombl 
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(skmioyaa Kapkas) u Cpequiow Asuio, a BTopol JiexKUT B CpefHelt CnOxp 
Takoli xapakTep apeasla BujJla MO%KHO OObACHHTD JIMIUb CYU[eCTBOBaHHeM B Tp 
THGHOe BPEMA LWIMPOKOFO «TpeTHYHO-MaeapKTHYeCKOrO» apeasa, pacnaBluero 
B MOCJeJIeMHHKOBOe BYPeMA Ha [Ba OOOCOOJIEHHBIX YUaCTKa, C BbIMMpaHHeM BY, 
Ha WHpOKMX Mpocropax ceB.-Bocr. Epponbl u B Sanayuoh CuOupu. Usyueni 
6MONOrHM Bua B YyCJOBUAX cpeqHel CHOMP, pe3KO OTJIMUHBIX OT YCJIOBME 
}OKHOU YaCTH apeasa, OObACHUT Te NPHUHHbI, OarofapA KOTOPbIM 3/leCb Ci 
XPaHWJICA 9TOT PeNHKT TelIOrO M BuaKHOTO KJIMMaTa TpeTHYHOLO BPeMeHH. 


MockoBcKHit TrocyapcTBeHHbI YHUBepCHuTeT ; Tlocrynnso 
um. M. B. JIlomonocoga 24 VIII 1956 


HWMTHMPOBAHHAS JIMNTEPATYPA 
1. M. JIuxapes,E. C. Pammeabme ie p, Hasemupie monmocku tayHb CCCI 


1952. *H. E. Quick,-Pros. Malac. Soc. Lond. , 20, Ne6 (1933). *#G. Mandah 
Barth, Danmarks fauna, 54 (1949). 
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okaaqn Ankanemunu Hayk CCCP 
1956. Tom 111, N 5 


PH3HOJIOTH F 
A. -H. AJIMEB . 


PH3SHOJIOTHYECKOMY AHAJIN3Y MEXAHH3MOB HHTOKCHKAUHMH 
PTAHH3MA TIPH AHASPOBHOM HHO®EKUAH (HA MOJIEJIM HHTO- 
KCHKAWHH BEJIbBIX KPbIC TOKCHHOM VIBRION SEPTIQUE) 


(ITpedcmaeaeno axademuxom A. JI. Cnepancrum 10 1X 1956) 


| B mponecce aHamH3a MeXaHH3MOB pa3BHTHA MHTOKCHKaLuH Ip rasoBou 
HI peHe HaMH ObIIO yCTaHOBJIeHO, UTO MHOPOKpaTHOe BBeJeHHE B MBILLIbI OeJIbIX 
BIC MOAMOPOTOBHIX O03 TOKCHHa CeNTHYECKOPO BHOPHOHA MpHBOAUT K pasBHTHIO 
fepTeJIbHOM HHTOKCHKaLMN. OHOKpaTHoe BBeeHHe B MBIILIIbI 2KHBOTHBIX BCelf 
7MMapHOH NO3bl HcNONb3syemoro TOKcHHa (200d/m AH MbULIM) He BbISbIBaJIO HH 
OJHOTO XKUBOTHOFO Pa3BHTHA CMepTeJbHOM HHTOKCHKaLUH. 

Usyuasd SKciepHMeHTaIbHO CYIIHOCTbh STOTO ABJICHHA, MbI YCTaHOBMJIM, TO 
TMMAILMOHHBIM s*@eKT OT WeHCTBHA NMOAMOPOroBbIX O03 TOKCHHa MOXKeT BO3- 
AKHYTb TOJIbKO TOa, KOrla HepBHad CHCTeMa cMOcOOHa BOCHPHHATD Majaio- 
Me Ha Hee MaTOreHHble pas\paxkeHuA W ONOCPeACTBOBaTb HX Yepes COOTBETCT- 
ylollne 3BeHbA pedleKTOpHOH Ayru. bpwio moKa3saHo, YTO BBeJeHHeM B Op- 
4HM3M HOBOKaHHa, OapOaMHula UI OlepaTHBHBIM TepepbIBoM addbepenTHoro, 
bdepeHTHOrO HIM WeHTPaJIbHbIX 3BeHbeB pe*seKTOPHOL Ayru yaercsa mpesor- 
PaTHTb pa3sBHTHe MHTOKCHKalMH TpH MHOrOKpaTHOM BBeJCHHH B OpraHH3M 
OANOPOTOBbIX 03 TOKCHHa. 

Jia avauiu3a NpoleccoB, BOSHNKAarollux B HepBHOM CHCTeMe IPH TaKOrO pola 
BeJeHHH B OpfaHH3M TOKCHHa, MbI BOCIIOJIb30BaJIHCb MeTOJOM OlpeyeueHHA 
PHTHYeCKON YaCTOTH! CyMMallHH, Kak NOKa3atTeJia PYHKUMOHAIbHOLO COCTOAHUA 
€pBHOHM CHCTeMbI. CyMIHOCTb 9TOFO MeTOJa 3aKJIIOUaeTCA B TOM, YTO Y XKHBOTHBIX 
MIpeeIAeTCA CHOCOOHOCTb K CYMMAaILHH HEPBHbIX MMIYJIbCOB IPH paspaxkeHun 
€pBa HMIIYJIbCHBIM TOKOM Pa3JIMGHOM YacTOThI, OlpeeAeMON .B replax. OTOT 
OHKHM TWapaMeTp jlaeT BO3MO2XKHOCTb BbIABHTb Te H3MCHCHHA JlaOWJIbHOCTH, 
OTOpble HacTyMaloT B HEPBHOH CHCTeMe NO BJIMAHHEM pa3sJIHUHbIX PUsHOJIOrH- 
€CKHX WIM NaTOMOrHyecKuX pa3sApaxkuTeen. 

B Hallux yCJIOBHAX OMBIT CTaBHMJICA CuIeLYIOWWMM OOpa3oM. 30 KpbIC Obl 
a3jesieHb! Ha 6 rpynn (mo 5 Kpbic B KaxKJOl1). 

I rpynme XKHBOTHBIX ObIIO BBeeHO OHOKPaTHO B MBIT Cegpa 200 dim 
OKCHHA CelTHYeCKOTO BHOpHOHa. 

Il rpynne ta xe jo3a, pasyenenHad Ha 20 paBubix uacteli (0 10 dim), 
BOJUJIaCb B MbILLIIbl Geqpa 20 pa3 c HHTepBaJiIOM B 30 MMH. 

III rpynne raKxxe BBOAMIM NOMOporoBble Osbl TOKCHHAa, KaK M BTOPOH 
pyle, c TOM JIMIb pasHHlel, YTO 9THM XKMBOTHBIM ObIIO HHbHILMpOBaHO 

Kpopb 25 AE cnewudvueckoli CbIBOPOTKH C LeJIbIO HCKJNOUNTb BOSMO?KHOCTb 
eliCTBUA AKTHBHBIX 03 TOKCHHa Yepe3 KPOBb. 

IV rpynne 2KHBOTHBIX BBOJMWJIaCb B KPOBb CMepTeJIbHant lo3a TOKCHHa — 
dim—c Uenbi0 BbIABJICHHA TEX H3MCHEHHH B HEPBHOM CHcTeMe, KOTOpble MOryT 
MeTb MecTO IPH NomaaHHH TOKCHHAa B KPOBb. 

V rpymme 2KMBOTHBIX ObIJIO BBeeHO B MbIUUbI 20-KpaTHO C HHTepBasioM 
30 mun. no 10 d/m roxcuHa cenTHYecKOro BHOpHOHA, paspylmeHHoro MpesBapHu- 
eJIbHbIM KHIAUeHHeM (KOHTPOJIb Ha MHOFOKpaTHbIe HHbEKILMA). 

VI rpymma HOpMaJIbHbIX 2KUBOTHBIX CJLYKMa TaKxKe KOHTPOJIeM JIA BbIAC- 
CHa [Mana30Ha KONeOaHHA JlaOWIbHOCTH HEpBHOM CHCTeMbl y pasHbIX XKU- 
OTHBIX. 

Y pBceX MOJOMbITHBIX KUBOTHEIX Yepes 11 4. MOCce BMeIMlaTeMbCTBa, a TAKE 
“HX KOHTpOsel ompeseAIM KPHTHYeCKy!O YaCTOTY CYMMAILMH. 

1147 


5 
/ 
- 
{ 


Y XKMBOTHBIX OTCeMapOBbIBaJH Nn. peroneus MpaBoH KOHeYHOCTH (OMHOKpaT 
Hble H MHOFOKpaTHble BBEJCHHA TOKCHHA TIPOW3BOHJIUCb B MBILUMbI JeBON 3ajl 
Heft KoHeuHocTH). LlenrpasbHblii KOHELL MepepesaHHOrO HepBa yKJafbIBaIICA He 
NOPPyXHbIe SJIEKTPObI; JIA HaHeCeHHA CTHMYJIOB Mbl NOJIb3O0BaJIHCb anapa 
tom [pax-I onpirnoro 3anoqja AMH CCCP. 


5G3 


Puc. 1. CpeqHue BeHUMHbI KPHTHYCCKOH UaACTOTb! CyYMMAMHM Mpr 
pasIMuHbIX (OpMaX BBeACHHA B OPraHH3M OeJIbIX KPbIC TOKCHHE 
celTHyeckoro BHOpHoHa (B TH): a — 200 d/m tToKcHHa OLHOKpaTHC 
B MBILULUbI Genpa; 6—10 dim ToxcuHa 20 pas c HHTepBaJIOM B 30 MHE. 
B MbIWUbI Oelpa; ¢ — BHYTPpHBeHHO 25 AE cpiBoporKu -+ B MBIIIITNBI 
10 dim toxcuua 20 pas c uHTepBasom B 30 MuH; 2 —6 dlm TOKcCUHE 
BHYTPHBeHHO (CMepTe/IbHad 03a IIpH BBeeHHM TOKCHHA B KpoBb); 
O — MHOrOKpaTHOe BBEMCHHE JPOOHbIX 03 paspyuieHHoro (KHNAVe 
HHeM) TOKCHHA; € — KOHTPOJIb (HOPMAJIbHbIe KHBOTHEIC) 


Gm Od Gee Ore 


Mot onpejetaH peoOasy M BCJIeACTBHe HEBOSMOMKHOCTH OMpefeJIMTb B YCJIO- 
BUAX Hawero OMbIra MOpor BpeMeHH, T. €. XPOHAKCHIO, OrPaHHUMBasCb CHavana 
yBOeHHeM, a 3ATeEM YKOPOYeHHeM HaliqeHHOH peobasbl B 10 pas. [nurebHOCTE 
posflelicrnuad Oplia BCera OfHa HU Ta xe (0,04 m/cex.). 

3aTeM Mbl yCTaHaBJHBaIM TY MAHHMAJIbHY! YaCTOTY MOMMOPOrOBbIx CTHMY- 
JIOB, T. €. KPHTHYeCKYIO VacTOTY CyMMaLIMH, IIpH KOTOpOH OOHapyxuMBasCA NOpo= 
TOBbIt adekT pecbieKTOpHOH peakuuu m. semitendinosus. 

Tlonyyenuble B pesyJbTaTe STOFO ONbiTa Januble (pvc. 1) NOKasbIBaroT, YTO 
MHOFOKpaTHble BBeJCHHA B MBIIJLMbI 2KMBOTHBIX TOMNOPOrOBbIX 03 TOKCHHa 
3HAUNTeJIbHO CHY2KAIOT JaOWJIbHOCTb HEPBHOM CHCTeMbI HM TOBbIMAaOT ee CHO- 
COOHOCTh K CYMMallHH Mafaloulux Ha Hee pasApaxkenuit (cpeqHaAA KpuTHYecKaAl 
yactota cymmaunu 20,2 ru). Oror adder ocTaeTca B cule HW MpH «6loKaye» 
Kposu 25 AE cprBopoTKu (cpeqHas KpuTHMyecKkasd yacrora 17,4 ru). 

Ormeyenublii bakT TOBOPHT O TOM, YTO H3MeHeHHe JaOMJIbHOCTH HepBHOH 
CHCTeMbI BOSHHKaeT B STHX CILYYAAX B CBA3M C NaTOTeEHHbIMM paspaxkeHHsamn, 
WLYILMMU Cc MepudepHu B UCHTP, a He C HeMOcpeACTBeEHHBIM JelcTBHeM TOKCHHAa, 
monapiuero B KpoBb. I]pv BBeeHHH TOKCHHA HelMOcpeACTBeEHHO B KPOBb Takxe 
OTMeWaeTCA 3HAUHTeIbHbIM CABUT NaOWJIbHOCTH HepBHOM cHCcTeMbI (cpeHaA 
KpuTHYecKad YacToTa cyMMalHu 16,8 ru). JononHHTebHbI aHaiu3 NOKa3all,. 
UTO CBHI STOT CBA3AH 3/leCb C TaK Ha3bIBae€MbIM «aBTOMATHYeCKUM» JlelicTBHeM 
TOKCHHa Ha WeHTpaJIbHy!O HeEPpBHY!O CHCTeMy. 

IIpu oqHoKpaTHOM BBe,eHHH B MBI 200 dim TOKCMHa HW Ip MHOroKpaTHOM 
BBeJCHMM B MbIIUMbI paspyIeHHOrO KHMAYEHHEM TOKCHHAa JaOMAbHOCTH HeEpBHO 
CHCTeEMbI OCTaeTCA IPHMePHO B TeX Ke Ipefledax (cpeqHAA KpuTMYeCKaA yacToTa 
cymMalMu 34,1—35,4 rit), ro HM y HOPMaJIbHBIX XKMBOTHBIX (38,8 rit). 

Tlonyuennble JaHHble NOSBOMAIOT CeNaTb 3akIOUeHHe, ITO paspaxkenua 
NOANOPOTOBLIMH O3aMH TOKCHHAa adbepeHTHBIX NPHOOPOB MBI CHOCcO6HO ped= 
JICKTOPHBIM TIYT€CM H3MCHHTb JIAOWJIbHOCTb HEPBHOM CHCTeMbI HW MOBBICHTb ee 
CMOCOOHOCTb K CYMMallMM MafaoulMx Ha Hee pasAparxkennit. Takoli xe addhexrT 
MOXKET HMCTb MECTO Hi IIpH «ABTOMATHYECKOM> JeHCTBHH TOKCHHAa Ha WeHTpasbHytO 
HepBHy!o cucTemy. B OObIMHBIX yCNOBMAX PasBUTHA rasoBoli raHrpeHbl cleyer 
CUMTATLCH C STHMY JBYMA PeaJIbHbIMH BOSMOMKHOCTAMH PasBUTHA MHTOKCHKALMH. 
Kaok{bli 13 9THX M€XAHH3MOB CaM I10 Ce6e MOET, KaK MOKaSbIBaeT OMIT, TIPH- 
BeCTH 2KHBOTHOG K JI€TaJIbHOMy UCXOfly, eCJIM OH MpeBbICHT cbusnomoruyecKy1o 
Mepy KOMNe€HCaTOPHIX MpoueccoB. Y TebHbIlt BEC STHX JBYX HePBHbIX (paKTOPOB 
MOKET MCHATLCA B 3ABHCHMOCTH OT KOHKPeTHBIX YCOBMH pasBUTHA sa0omeBa- 
HMA M MCXOAHOM M MeHAIONI[elics peaKTHBHOCTH OpraHH3Ma MO OTHOMEeHHIO K pa3- 
APAXKUTeIAM OKpyxXalolllei Cpe jbl. 


VNcTHuTyT HOpMaIbHOM HM MaToOMOrHuecKoit Ilocrynuso 


(pusHoOrUun 24 VII 
AkajeMun MequunHcKux HayK CCCP ae 
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Horsayn Akayemun nayr CCCP 
1956. Tom 111, Ne 5 


IMBPHOJIO‘H 1 


T. A. JETJIA® 


ANOBbDIE PA3SJIMUHA B SOPMOOBPA30BATEJIbHbIX CBOMCTBAX. 
SAPOJIDILUEBOFO MATEPHAJIA HW CMELWIEHHE PACTPYJIAWHH 
OTHOCHTEJIBHO CTAJHM JPOBJIEHUA 


(SHAYEHHE COOTHOWIEHHA CTAQHU PASBUTHA 
WH KJIETOUHBIX MOKOJIEHHH) 


(ITpedcmaeaeno axademuxom H. H. II maaveaysenom 26 V 1956) 


B nactostilel pa6oTre Hac HHTepecoBad BOMpOC O KpHTepusAx BOSpacTa 3apo- 
la B CBA3H C OTJHMYHAMH POpMOOOpas0BaTeJIbHLIX CBOHCTB 3apOfbIINeBOrO: 
TepHala, OOHapy2XeHHbIMH y TpelcTaBuTeteli pasHbIX OTPAAOB M ceMelicTB. 
IPMOUU Ha CXOMHBIX CTaqUAX pasBUTUA. 
Bmecto oTjesbHbIX JaHHBIX, XAPAKTePH3YyIOULMX OTIMUNA JMH3000pa3yIOMINx 
OMCTB NOKPOBHOTO SMHTeIHA Y pasHbIX BHAOB aM*HOWI, HSBECTHBIX H3 MePBbIX 
100T c ryia30M (1), B HacTOsIlee BpeMa OularofapA WemeycTpeMJIeHHbIM HCCsIeO- 
\HMAM Ha IlYTAX CpaBHHTeIbHOTO aHaJIH3a 3aKOHOMepHOcTelH pa3sBuTua (?) 
AKONMJIOCb MHOFO (PaKTOB, CKJa{bIBAIOMIHXCA B CTPOHHY!O KapTHHYy BHOBbIX 
WIMYUHH B POpMOOCOpasoBaTeJIbHbIX B3AMMOOTHOLICHHSAX. 
| Kpynuetimmmm mwarom ua stom mytu Opiio oTKppiTue JI. I]. ®unatoppim cue- 
WIOULUX JBYX IPHHIHWHalbHO BayKHbIX 3akOHOMepHOctTel: 1) uro cnocoOHOCTH 
IMTeJIHA K OOpa3s0BaHHIO JIMH3, OMOPHbIX HHTeH HW MOKPOBHOrO 9SIIMTeIMA 
}MEHAIOTCH COraCOBaHHO HW ABJIAIOTCA CPYHKUMeH Oosee OOULMX CBOHCTB SITHTe- 
iA WU 2) UTO BHJOBbIe pa3sJIHUHA B JIMH30- H HUTeOOpasyIOMNX CBOMCTBaX SIIHTe- 
if CBASAHbI C PaSHbIM TeMIIOM ero AuddepeHUMpOBaHHA Y pasHbIxX BUOB (*,*)*. 
Jlambueitem A. C. Tuns6ypr (° 8), Ha OCHOBaHHM COOCTBeEHHbIX JaHHbIX [10 
3BUTHIO CJIYXOBOrO My3bIPbKa HU JIMTepaTyPHOTO MaTepHaJla, NOKa3sala, UTO- 
‘Kpbitat DuraTOBbIM 3aKOHOMePHOCTh CpaBeWIMBa HU Aisa Apyrux mpon3sBoj- 
IX SKTOJEpMbI, BKIOUaA WH HepBHyto cucTemy. «B ocHOBe BUOBbIX OCOOeHHO- 
eli pasBUTHA PasJIMUHBIX 9KTOJePMAJIDHbIX 3aKMaNOK JeKaT BUOBbIe OCOOeH- 
CTH SKTOJEPMbI B WeJIOM: Ooslee WIM MeHee paHHee JaTeHTHOe Auddepenuupo- 
IHHe SKTOJEPMbI, COMPOBORawolleecA BbIJeeHMeM YUACTKOB, COJafawoulux 
OKOM OpraHorenHHOH cnenHpuKoli» (7). II]pu sToM oKaszasocb, YTO, NOMHMO 
JHapy2kenHoro MusaTOBbIM MapadeH3Ma B U3MeHeEHHM CKOpocTu Auddepen- 
{pOBaHUA MOKPOBHOTO suTeNHA B paAsax Anura u Urodela, cymlectByer Henpe- 
IBHbI pA u3MeHenHi: y Anura snuTerui Wuddepenunpyetca pape, YeM 
Urodela (cpequ Anura panbue apyrux y Ranidae, a cpegu Urodela y Am- 
stoma mexicanum panbiue, yem y Triturus vulgaris.) 

Taxoli xe pay Obl ycraHopsen IJacresbcom (*) M B OTHOIWeHHH BpeMeHu 
ABJICHHA CIOCOOHOCTH K Me3OJepMaJIbHOH HU HeHTpasbHOH AuddtepenuupoBkam, 


* Y OJHUX BHJIOB CIOCOOHOCThb K OOPa30BaHHI0 JIHH3 H ONMOPHbIX HUTEH BOSHHKaeT B MaTepHa- 

, M3 KOTOPOrO OHH MOTOM pa3BUBalOTCA PaHbille, HW COOTBETCTBEHHO OCTAIbHOM SIMTCIMH panb- 

. YTPAYMBaeT CHOCOOHOCTh K OOPa3z0BaHUlO AONOHATCADHBIX JIMHS HW OMOPHBIX HUTCH HW pasBH- 

TCA B MOKPOBHbIit STMT, a Y IPyrUX BUAOB STH USMCHEHHA H JWIA MMS M JWI ONOPHbIX HU- 
{ HaCTyMaloT MoszHee. 
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TIPHEM BbIACHHJIOCb, YTO CYIMeCTBYeT KOPPeIALNA Mex Ty U3MeHeHuAMU CBOLCT 
SKTOePMbI H XOPAOMesOJepMaMbHOTO sataTKa. OTHOCHTEJIBHO SHTOMepMBI B 714 
TepaType HeT CpaBHUTeJIbHbIX JaHHbIX. ; | 

Takum 06pa30M; NOABJeHHe B Tporecce pasBuTHA OpraHOreHHoU cmelupuKl 
B SKTONepMe H pasHbIX (XOTA H He BCexX (1°)) ee IIPOH3BOJHBIX, a TAaKKE B XxopJo 
Me30jJIe¢pMaJIbHOM 3a4aTKe y OHAX BHAOB CABHHYTO Ha OTHOCHTEJBHO Coulee pat 
Hue, y Ipyrux —Ha Gomee nlosqHMe cTaquu pasBuTud. Bayo, yTO ONMCaHHbK 
pasM4uA COXPaHAIOTCA Ha MpOTAKeHH JVJIMTeIbHOTO NepwoOa PasBuTHA: OHI 
OOHapyXeHbI HW Ha cTasuM paHHeli Onacryubl (°), M Ha NOSHMX CTaqMAaXx, KOM 
BO3HHKalOT KaveCTBeHHble OTJMUMA B MaTepvasle 3auaTKa raza (114%). . 

Pa3.IMdua B CKOpOCTH JuppepeHUMpOBaHWA SKTOJEPMbI HU XOPAOMesoepMalb 
HOFO 3a4aTKa OOHapyKUBAIOTCH He TOJbKO B OTHOWeHHK UX PopMooCOpasoBaTedb 
HBIX CBOMCTB, HO M BO BpeMeHM OmpeseseHuaA MOMApHoctu (14,°) H paculeHeHMs 
Ha cmon, (1%,*%), 

PasHomy Temny juddepeHuMpoBaHuA SKTOJepMbI HW XOpAOMe30/epMaJIbHON 
MaTepHasla Y pasHbIX BUOB COOTBETCTBYIOT HM pasJIM4HA B XapaKTepe opMo00 
pa3soBaTeJIbHbIX B3aHMOelcCTBUM y STHX BUOB. Tak, xopoMesojlepMaJIbHas 
MOJCTHIKa, paHblue BCTYMatollad BO B3aMMOJeHCTBHe C SKTOJepMOH, YeM TIPO 
omropatTpli Mosr, y Anura wrpaeT OTHOCHTeJbHO OOJIbIUTyIO POJIb B PasBUTHI 
clyXOBOFO y3blpbKa, yem y Urodela (”). Takue Ke pa3sMduA B CHCTeMe POpMOOG 
pasOBaTeJIbHbIX B3aMMOJeHCTBHH B CBA3H C pasJIMYHAMM B CKOPOCTH Juddepek 
ILMpOBaHUA SKTOJEpMb! U €€ IPOM3BOAHbIX OOHApyXKeubl UM B APyrux opranorene 
gax (12,18), 

Bee sTv JJaHHble pactuupaAioT rpaHulbl pahee YCTaHOBJIEHHOM 3aKOHOMep HOC? 
(*,7,8) HM rOBOPAT O TOM, YTO MMeIOTCH BUOBbIe PasIMYHA B CKOPOCTH Auddepes 
BUPpOBaHHA MaTepHasla pasHbIX 3apO/bILWeBbIX JIMCTKOB H HX IPOHSBOAHbIX OTHO 
CHTeJIbHO OOMHX MpoweccoB pasBuTuA (racTpyIAWHA M HelipyAuMA), Ipwyer 
3TH OTJIMUNA BIEKYT 3a COOOM U3MeHeEHHe OTHOCHTEJIBHOTO 3HaYeHHA OTJeJIbHBL 
MOpMooOpas0BaTeJIbHbIX BSAHMOMeCHCTBUH, T. €. 3ApOMbILM SBOJIOHPyeT Kak LWes0e 
CkazaHHoe coriacyeTca c pefcraBleHuamMu 10 stomy noBosy HV. VM. Uimaue 
rayseua (18). 

Bo3HuKaeT BOMpoc O IpHYHHaX yKa3aHHbIxX pa3sJIM4MM B CKOpOcTH Auddepex 
UUpOBaHHA MaTepHadla 3apOfblila Ha CXOMHbIX CTaqWAX PasBHTHA Y pa3Hbl 
BuyoB. B vem MX OMOMOrHYeCKHH CMbICJI HC UYEM OHH MOryT OBITb CBA3aHbI? 

MunaTos (3) paccMaTpUBaJ STOT BOMNPOC B OTHOIMeHHM IMUTeJIMA TOJIbKO B UC 
TOPHUYeCKOM AaCII€KTe; OH CUHTaI, YTO Tem AUuddepeHuMpOBaHUA STIUTeEIUA CC 
xpaHseTca OTOOpOM NO NpH3Haky ero OOllero, TOUHeEe He YCTAHOBJIeEHHOrO 3Hé 
YeHHA JIA OPplaHH3Ma HW YKa3blBaJI BOSMOXKHOe HalpaBleHve ITHX H3MeHeHHI 
Ilo nopoxy UpHaHH, COycOBIUBAaIOMUX STU pasIMUUA B OHTOreHese, JO CHX 10 
He OblWIO BbICKa3aHO HHKaKHX cooOpaxenul. Hwxe npuBoyaTca MaTepMaJb 
TIpeACTaBJAIOUMe B STOM CBASH MHTepec. OHM NOCBAIIeHbI YTOUHeEHMIO KpHTepHe 
OlpefesIeHHA BOSpacTa 3apO/bIWel MW BbIACHeHHIO OCOOeHHOCTeli pa3sBUTHs 
KOTOpble MOryT ObITb OTBETCTBEHHbI 34 BOSHUKHOBeHHe OOCYKaeMbIX pasIUY 
y OTJebHbIX Iipeycraputenei Anura u Urodela. 

HanomuuM, 4TO Ip CpaBHUTeJIbHBIX HCCIeEMOBAHUAX JIA OMCHKH BOSpac 
3apOfbIMeH HCHOMbSYIOT NOCeQOBaTeJIbHbIN PAN cTaquHn (1°,?°), xapakTepusy 
MAXCH ONpefeseHHbIMH, YeTKO BbIPaxKeHHbIMH NpH3HakaMH, IpHdem JA pasHb 
cTaui STH UpMsHaku pasiMuHbl. Takaa olleHKa BOSpacTa CpaBHUBaeMbIX 3ap' 
AbIMeH, OMHAKO, He Bcerfla MOCTaTOUHA, NOCKOJIbKY BO3MOXKHO CMelleHve cTaly 
OTHOCHTeIbHO Apyr Apyra. Msyyan crpoeuve saposbiue TpuTOHa, aKCOWOTs 
WM pasHbIX BHOB JIAryueK (Rana temporaria, R. terrestris, R. ridibunda, F 
esculenta) B caMoM HaYavle racTpy ALM, A OOpaTHsa BHAMaHMe HaTO, UTO 3apr 
AbIL TPHTOHA Ha STOM CTAaAMU COJePXKUT ropa3sO MEHbIUIe KETOK, YEM AKCOJOTY 
M pasuble BUYbl JAPyWeK, T. €. YTO Hayao racTpyAWMM y HeTO cMeLeHO F 
Oolee paHHwe cTaqun [poOneHua. DTo OOcTOATebCTBO IpescTaBAeT MHTepé 
He TOJIbKO C TOUKH 3peHHA XapakTePHCTHKM CTPpOeHHA H OOBEMA KJeTOUHOI 
MaTepHasla 3apOfbIIIeBbIX JIMCTKOB, HO MW Kak NOKasaTeb BOSpacTa cocras 
MLMX HX KJETOK: y 3apoOfblila TpuTOHa Ha CXOMHbIX CTaqHAX racTpymauHu 
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WEPYIAUMH 3apOfbUeBblit MaTepHal coxepxkUT Oomee MOmOABIe MOKOMeHUA 
JeTOK, EM Y aKCOMOTIIA HM pasHbIx BUAOB Ranidae. 

| Zina Toro wro6p coctaBuTh nmpeyxctapsienne o TOpANKe STHX pasIMIHi, Oplwio0 
OCNHTAHO KOUIMYECTBO ANep Ha CpeAHUX CarHTTabHbIX cpeaax, MpOXoAAIHKx 
Hes C[Ba HaMeuatolllyiocnA CIMHHYyt!o ryOy GlacTonopa Ha crayuu Hauana ract- 
fain (ct. 10 no Tappucony) y Triturus vulgaris, Ambystoma mexicanum, 
“ina terrestris H Ha NONepeyHbIX paspesax Ha rpanuue 1|-it nu 2-ii tperu nepesue- 
quel OCH 3apOfblilia Ha CTayuH KOHWa racTpyiAunn (cr. 12) uw nayana 
(upyisiun (cr. 13) y Tr. vulgaris, Amb. mexicanum, R. temporaria 
} terrestris. r . 
Sapospimin Obit PUKCHpOBaHI *KUAKOCTAMH Bysua u Can-Pennye, oxpauie- 
(TOTAJIbHO OOPHbIM KapMHHOM WIM Ha cpe3ax reMaslayHoM. IIpu npocuete agep, 
}4HHaAd CO CTauH aHadasbl, JeraiuecaA Apa cuntTasucb 3a ja. 


Paonn wat 


KosnuecrBo Aqep Ha WeHTpabHBIX CarHTTaNbHbIX paspesax uepes 3apojbimelt 
B CaMOM Haasle racTpyJIAWHH H HX OTHOWeHHA y CpaBHUBaeMbIX BHOB 
i. (cr. 10 no Tappucony) 


1 ' 
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B ta6a. | mpuBefeHo KouHueCTBO Ajlep B CpeHHX CarHTTaJIbHbIX cpe3ax 
‘M3yUeHHbIX BUOB. Kayan wudpa mpeyctapssaer cpeyuee U3 8—10 npocuetos 
10 2—4 cpesa y 33apogpnueli). Cpequan ommm6Ka cpequHero apudmeTuyecKoro 
sBesHKa. IlomyueHHble WH@pbi, OHAaKO, elle HeJIb3q CpaBHUBaTb, NOCKOJIbKY 
9e3 B 10 uw y 3apofblleh pasHbIX BUOB, MMEIOUIMX pasHble pasMepbl, mpecTaB- 
feT pasHy!o JacTb sapoypuia. Jia cpaBHeHua KOMMYeCTBa Aep HEOOXOAUMO 
IJIO BHECTH-COOTBETCTBYIOULYIO NOMpaBKy MW pacCCUMTaTb OTHOIMeHHE KOJIMYeCTBAa 
lep Ip OMHaKOBOM OTHOCHTeMbHOM TOmMMHe Cpe3soB. B cBa3H C STHM BMeCTO 


Ka 
THOIMeHHA HeMOcpeJCTBeHHO HaliJeHHbIX UMCe Ajep K. , rae A uv B—-un- 
B 


d 

KCbI BUJla, MbI TOJb30BaIHCb OTHOMEHHeM ze x a , rye da u dp — (uamert- 
I sapogpiuet. IIpu sTOM MbI HCXOJMM U3 TOrO, YTO OTHOIeHHe KOMMUeCTBAa 
lep B cpe3e y CpaBHHBaeMbIX BUOB OOpaTHO MpONOPLHOHAIbHO OTHOIMEHHIO 
{aMeTPOB 3apOJ[blllell MIM KOJIMYECTBY Cpe30B, Ha KOTOPble OHM pasJIOXKeHbl. 
-Ecuu Obl ractpyaAuua y cpaBHUBaeMbIX BUJOB HadHHaJlacb Mp OAMHaKOBOM 
ICJI€ KJICTOK, MOJIyYeHHOe OTHOIMeHHe JOM2KHO ObIO Obl OBIT paBHO e/MHHLe, 
JleliCTBUTeJIbHOCTH 2Ke Mbl HMeJIM Pe3KO OTJIMUHbIe UWMPpbl, IpHyeM MoKkasaTe/u 
MIeCTBEHHOCTH pa3HOCTH CpaBHHBaeMBIX cpefHMx (f) BOMHe MOCTOBepHbl 
M. TaO. 1). 
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Y TpHTOHa racTpyJIAWA HAYHHaeTCA IPH KOMMYECTBE KNETOK B LCHTPaJIBHON 
cpese, paBHOM MOMOBMHE UX KOJIMYeCTBA Y AKCOJOTJIA H TpeTH Y R. terrestri, 
Ha COOTBeTCTBYIOMeH crayquH. Takoro KOJIMYeCTBa KJI€TOK, HPWH KOTOPOM Hayy 
Haetca racrpymaung y R. terrestris, 3apobilll TpHTOHa AocTuTaeT ee 
KOHL racTpyiAluu HM Havany Hepyiaunn. AKCONOTAb 34HHMaeT NIpOMexKYTOUHO 
nosloxKeHwe Mexkty TpuTOHOM HR. terrestris, mpwyemM cTOUT OIMxKe K MOC ee 
Buy. Pasivuna B YMce Aep UMeIOTCH H Ha CTaMAX KOHIa racTpyJAllyy I 
Hayala Helipymauun (cr. 12 u 13). 

Takum 06pa30M, pa3/IH4HAM BAUPpepeHUMPOBKe SKTOAEPMbI HW XOPAOMesojep 
mpl y Tr. vulgaris, Amb. mexicanum 4 Ranidae Ha OfMHakOBbIX CTa{MAX PasBH 
THA COOTBETCTBYIOT PeaJIbHble PpasJIMIHA B BOSPaCTe COCTABJIAIOULMX UX KJICTOK! 
OMpeesIMeMOM MOKOJICHHEM KJIETOK. OTO MO3sBOHeT NpeAMONaraTb, ATO OTBET 
CTBCHHBIM 3a. CBOMCTBA 3apObllleBoro MaTepHasla, MOKeT ObITb, ABATE 
reHepalla COCTaBJIAIONUX UX KeTOK. MoxkHO JlyMaTb, ¥TO Tporecchl Aupdeper 
UMallM, OCYILeCTBJIAIOWHeCH BO BpeMsA ApoOOsJIeHHA, MemaloT HepaBHOWeHHbIM 
KJIETKM pasHbIxX reHepallMlt axe B TOM CJlydae, ECM OHM yUaCTBYICT B NOCTPOe 
HH 3apofpluell OMMHAKOBbIX CTayMi pasBuTHA (racTpyJAWMH UM HelipyJIAuMM) 
OKCHEPHMeHTAJIbHY!IO aHaJIOTHIO 3STOMY ABJIEHHIO MOMKHO BHeTb B OMIbITA) 
Touptdpetepa (74), re 9KTOJepMa, NpoOpipiiad pasHoe BPeMA B COJIEBOM PacTBO 
pe H 3aTeM MocaxKeHHas Ha 3aposbliia, OONalala pasMYHbIMH POpMOOOpasoBa 
TeJIbHbIMH CBOMCTBaMM B 3€BMCMMOCTH OT TOFO, CKOJIbKO BPeMEHH €€ BbIJIepKUB2 
JIM B pacTBope. 

Pa3MuHbI Tem WuddepenUWalWu SKTOJeEpMbI H XOPAOMe3OJepMbl, yCTaHOB 
JIQHHbIM SKCIEPHMeHTAaJIbHbIMH UCCsIeOBAHHAMH HW BJIEKYILMM 3a COOOM M3MeHe| 
Hue (PopMoocOpas0BaTeJbHbIX B3aMMOJeHCTBUM, MOMKET HMCTb, TAKUM OOpa3oM 
OJHUM W3 HCTOUHMKOB CMelieHve Hatawla mpolecca racTpyJIAUMu Ha Ooslee pa 
Hue WIM Oomee NOsAHNe cTayun WpoOmenua. Ilostomy craqua pasBuTHA He MO*KEe 
CJIYKUTb OCTATOUHBIM KPHTeEPHeM JIA CyKMeHHA O BO3pacTe 3aposbnua. B onpe 
HeseHuH POpMoOoOpasoBaTeJIbHbIX CBOUCTB HW POPMOOCOpasOBaTeJIbHbIX B3AMMC 
WeHCTBHM, 10-BAMMOMY, HMeeT 3Ha¥eHHe COueTAHHe NOKOJICHHA KNeETOK WM cTaqh 
Ppa3sBHTHA, KOTOpble y pa3HbIX BHAOB MOLyT CMellaTbCa Apyr OTHOCHTeJIbH 
Apyra. TpeOyrorca JabHeniime WccuelOBaHHA JA BbIACHeHUA OUONOrHYeCKOr 
3HaYeCHHA TaKOFO CMeLICHHA, a TAKKE IA BLIACHEHHA NPHPOAbl BHYTPUKMeTOY 
HbIX H3MeHeHHH B Mpomecce WpoOmenusa. 


Tlocrynuso 
25 V 1956 
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Jloxrnagn Akagemun nayx CCCP 
1956. Tom 111, Ne 5 


, IMBPHOJIOIH 


r. A. LIMA AT 


POCT H JH®OEPEHUMPOBKA 3APO)IbDILIEBOrO JIUCKA 
Y KOPOBbI (BOS TAURUS) 


(IT pedcmaeaeno axademuxom H. H. Illmaaveaysenom 9 VI 1956) 


B TipeAbIAyiemM coobijenH (*) OblNO NOKasaHo, YTO KO BpeMeHM OCBOGO*|e- 
‘OT AMICBbIX OOOMOYeK 3apOJIbIL KOPOBbI HMeeT BUJ| MUKPOCKOMMYeCKH-MaJO- 
IWapHKa — 3apOfbIlWeBOrO MY3bIpbKa (CHHOHHMBI: OslacTouNcTa, Tpodoosa- 
YeCKHH, HIM OslacToqepMHYeCKHIi My3bipek), Merollero B JMaMeTpe 
O—160 v. Crenka my3biIpbKa BbIMOHAeT (PyHKUMIO yCBOeHHA MHIIeBbIxX Be- 
2CTB, COJCPKallAXCH B KeJeSMCTHIX CEKPeTAX MATKH (Tak Ha3blBaeMoe MATOUHOe 


Rees 
: Puc. 1. OdpasoBanHue paHHero 3apofblmesoro jucKa. Bos- 
| pacr BO BCex cwyyadX CUMTaeTCH C MOMeHTa cilapHBaHnA 


ONOKO), H OOslaaeT 3HaYeHHeEM 9MOPHOHAIbHOrO MpHcnocobseHuA (WMTaIonlasn 
KTOJepMa, MIM Tpodo6sact). Crenenb pa3sBuTHA sTOrO MpucnocobIeHHsA 
yc. 1) OKasbIBaeT BAHAHHe Ha TeMI poOcTa COOCTBeEHHO 3apofblleBol wacTH, 
pecCTAaBICHHOM CHavasla 3apOfbIllieBbIM Y3JIOM, 3aTeM 3apO/bIINEBbIM JMCKOM, 
ajlee 3APOJ[bILEBbIM LIHTOM, 43 KOTOporo yxe dopmupyetca HepBHad  msla- 
rHHKa (1°), 

Saporpiuenbiii y3en mpeBpallaercA B 3apoOfblleBblit Fuck K KOHUy 14-x 
yTOK Pa3BHTHA, KOTa 3apOMPIINeBbI My3biIpeK MMeeT HECKOJIbKO MeHbINe 
5 MMB uidny 4 1 MM BIuMpuHy. Pannui 3apOfbllleBbiit WUCK UMeeT B [MaMeTpe 
Kon0 180 » (0,18 mm) (cm. puc. 1). 

IIpeppatlieHve 3apojplueBoro y3Jla B 3apOPIMNeBbIt MUCK MpelcTaBsser, 
O-BHJ[MMOMY, SBJIeHHe, He HMerollee aHaslora y pyruX BbICLUIMX MOSBOHOUHBIX. 
HO 3AKIOUACTCA B TOM, UTO BHYTPH 3apOJbIIeBOoro y3Jla NOABIAeTCH IeeBuA- 
aq IOJOCTb, MapasedbHad MOBepXHOCTH TysbIpbKa. SaTeM O6e MOMOBHHEI 
{PObIIMIeBOTO y3Jla pasBOpayMBaloTCcs NOAOGHO pasBepHyTOH KHUre. HeKoTopoe 
DeMA TOJbKO ITO CPOpMMPOBAHHHIH 3apOAbINeBbIli TUCK OOHapy2KuBaeT JeeHHe 

1153 


q 


Ha TOJIOBMHbI, OrpaHvunBalolve NOOCThB WeHTpe 3apOfbllleBoro y3uJla (pt 
1, A). 3atem BOrHyTOCTH MOBepXHOCTH AucKa UCdesalOT H OHA CTAHOBUTCH Cue 
BbITy KJIOU. : 

OkrToepMa 3apObIUeBOrO JMCKa COCTOUT W3 KNETOK pas IMYHOM BeJ MIME 
Apa BbIPIAAAT TAKKE MOMMOPHbIMH, HEKOTOPbIe H3 HAX OYCHb CHJIbHO OKP 
WWUBalOTCA reMaTOKCHIHHOM (puc. 1, 6). QuTroslepMa ucKa COCTOUMT U3 OjHO! 
COM J[OBOMbHO BbICOKMX KeTOK (puc. |, 5). 

B reuenve 15-x CyTOK 3apOj[bIeBbIt My3blIpeK BbIpacTaeT B TOHCHbKy 
TpyOouky C raHTeleBHAHO B3AYTbIMM KOHIaMU, KOTOpaA K KOHILy STHX CyT 
jocruraet B uuHy 10—12 mM. Sapojpiuenblit AMCK CTaHOBHTCA OBAaJIbHBIM - 
yo 280 » B Auuy u 180 v B WMpHHy. 


Puc. 2. U3menenua sapofpiuesoro Jucka B TeyeHHe 5 cCyTOK OT KoHuAa 14-x 
qo Kona 19-x cyTox. 35x. A — 3apojbileBbId THCK B Bospacte 14 cyToK 
22 uaca, puamerp 0,188 mm. J]muHa 3apofplmeBoro nysbippKa 2,56 mM. ) 
B — sapoypuuespii fuck B Bospacre 15 cyTok 12 uacos, pasmep 0,5 x | 
0,25 mm. JinuHa s3apofpimesoro ny3sbippka 70X1 mm. Ha g3ayHem 
KOHIe JHCKa BHJHa OYeHb KOPOTKaA MepBHYHad mMomocKa. B — 3apospi- 
WeBbIi WucK B Bospacte 17 cytoK 12 uacos, pasmep 0,995x0,57 mM. 
Jlnuua 3apogpimenoro nysbipbka 270mm. Ileppwunaa TMonocKa cocTaBJIAerT 
MeHbIWe MOJIOBMHbI JWIMHbI 3apoybiueBoro Wucka. J — 3apojfbllleBbli WucK 
B Bospacte 18 cyToK 9 uacos, pasmep 1,2x0,6 mm. J[muHa 3apoypimeBoro 
nysbipbka 350 mm. IlepBuuHad omocka COCTaBJseT IPpHMepHO NOMOBHHY 
JWJIMHbI 3aposbuuesoro zucKa. J] — 3apoOfbIleBbI WT B Bospacte 19 cy- 
Tok 12 uacos, pasmep 1,518x0,759 mm. JlnuHa 3apoybimeBoro NysbippKa 
400 mm 


B Teyenve 16-x cyTOK 3apO[bILIeBbIH My3bIpeK BbIPacTaeT B JWIHMHY IpuMepE 
B JleCATb pa3 HW locTuraeT K KOHLY cyToK 10—12 cm. 3apoybueBbiii JucK B Teu 
HHe STUX CYTOK 3HaYHTEIbHO yBeIMUMBaeTCA, RocTurasd 0,5 MMB AuIMHy Hu 0,25 M 
B WMpHHy. B HeM NOABAeTCH PaHHAA 3akayKa NepBUYHO MOMOCKH, UTO 3H; 
MeHyeT coOo10 Havaslo OOpas0BaHHA CHMMeTPHYHOU 3aksaqKH WemoMMyeCKC 
MesojlepMbl. J\iuHa NepBHYHOM MoNocKH 16-cyTouHOrO sapoybiMeBoro JNCh 
MeHbiue 0,15 mm. 

B revenue 17-x cyTOK 3apOJbIeBbIli Wy3bIpb BbIPacTaeT B AIMHY Wo 15—20 en 
ero TOJIMHHa yBeIHYMBaeTCA JO 2 MM. SapOAbINeBbIi WHCK 3HAIHTeBHO yBedI 
dnBaeTcH, WOcTurad B WuHy 1 MM, a B wupHHy 0,45 mM. Ileppuunasa mosock 
TakKe YBeJIMYMBaeTCA B JVIMHY, He JOCTHTad, OHakO, BeHUMHbI NOMOBHH 
JJIMHHOK OCH sapofEiueBoro JucKa. B TeyeHve STHX CYTOK NOABJIAIOTCA AMHMC 
THUeCKHE CKAaKH. 

B tevenve 18-x cyTok sapOjbIlleBbIi NY3bIpb BbIPacTaeT B AMHY WO 20—25¢ 
HB TOMMHHY AO 2—2,5 MM. SapojpuueBbIt WucK MocTuraer B yHHYy 1,2- 
1,25 MM, a B mmMpuny 0,55—0,6 mm. Teppuunaa nonocka cranoBuTca paBHo 
NOJIOBMHE JWIMHHOM OCH JucKa (puc. 2). K Konny 18-x cyrox amnuoTuueck? 
CKJIaKH 3aMbIKaiorTcs. 

B reyenne 18-x cyToK KOHelL 3apofblueBoro Ny3bipbKa, OOpallieHubili B CT’ 
PpOHY NOJOCTH Tela MaTKH, NpOHHKaeT B STY MOCMeAHIOIO HM OTCIONa Nabil 
B NOJIOCTh MpOTHBONOOXKHOTO pora. OTa MPOHMKarollad B MOOCTh BTOpOr 
1154 


‘;?a MaTKH YacTb 3apOfbIINeBOrO NysbIpbKa NepBOHAVaJIbHO UMeeT BU, HUTeBHI- 
}-TOHKOH TpyOouKH, KOTOpas, OAHaKO, B TeyeHHe 19-x cyToK pacuuupsetcs 
pHE OTMMaeTcA MO BUY OT NPOTHBONOOKHOFO KOHMAa MysbippKa. K KOHILy 
/-X CYTOK OOmasd JMHa TpyOKU 3apopeBOrO Ny3bipbKa Jocruraet 39—40 cm. 
4 Sapofpuuenpiii Auck K Kony 19-x cyroK JocTHraet MaKCHMasBHOrO pasMepa 
) AWMHHOK ocw 1,5 MM, ero mHpHHa culerka yBemuuHBaeTcd — 0 0,7 MM. 
} ero Audpepenuupowke B Tevenne 19-x cyTOK MpOuCXOAAT 3HAUNTebHBIe 13Me- 
\ Hn. Ilo-Buyqumomy, B CPaBHUTeIbHO KOPOTKHH CpOK HacTyMaeT lpeppalilenne 
PoAbiueBoro AUCKa B 3apOjJbINeBbI WIHT: SKTOJepMa Kak Obl HATATHBAeTCA. 
 CKaIKH pacnpaBasiotca. [epequand NONOBNHa SapoOfblweBoro JucKa NoOWy- 


Puc. 3. Ilomepeuupie paspesbl mo3qHero 3apompileBoro ucKa Ha ypoBHe “mepes- 
Hero KOHIa NepBHYHOH MomocKH (A) vu 3aposbuueBOrTO MHTa B OOaACTH rOsOBHOrO 
otTpoctKka (5). PucopanbHpli annapat: ox. 17, 06. 3. A — ormeyaetca Henpa- 
BHJIbHO KOHICHTPHYeCKOe PacnouomwKeHve* Aep KJIeTOK TOMOBHOrO oTpocTKa. b — 
BTOJOBHOM OTPOCTKe BUJeH XOPOLIO ChOpMHPOBAHHHIH XOPMaIbHbIM Kanal} 


(aeT IipaBWJIbHble OVePpTaHHA MOJIYOKPYKHOCTH; ee 3aHAA pana Mmpoxo,uT 
IepleHIUKyIApHO Yepes Tepes KOHeI NepBHYHOM NOOcKH (Yepes y3es0K 
‘eH3eHa). 3aqHAA MOMOBMHA 3apOjblIMeBOrO IWuTa NosyuaeT C(opMy paBHoOGer- 
JEHHOFO TpeyrOJIbHHKa C BePINHHOM, OOpallleHHOH Haga. OToT TpeyroJIbHuK 
<aK Obl JIeIHTCH Me€pBHUYHOM ToMOCKOM Ha [Be paBHble MOJOBHHbI. B Teyenne 
9-x CyTOK BO3HHKaeT 3aKJIaKa TOJIOBHOrO OTPOCTKa, KOTOPbIit B TeYeHHe cJle- 
lyromux 20-x cyToK NlosyuaeT B WeHTpe XOpolo cPOpMMpOBaHHbIM Kanal 
<Op pI. 

V3 Bcero u310x%KeHHOrO cyleyeT, YTO MOXKHO YJIOBUTh OTIpeeseHHOe COOTHO-- 
HeHHe MexXjly POCTOM 3apOJbILMeBOrO Ily3bIPA HM pOcTOM u AuddepeHuMpoBKoH 
3apojibuueBoro JucKa. IlepBblii OTpe30K pocTa COOTBeETCTBYeT MOATOTOBUTEJIbHbIM 
IpoweccaM *opMupoBaHHA 3apOfblieBoro JMcKa. OH s3akJOUaeTCH B pocTe 
sAPOJ[bIILeBOTO MYy3bIPbKa OT MOMeHTa OCBOOOKeHAA OT AMMeBbIX OOOOUeK 
kKoHer, 10-x cyToK, 3apObllleBbIli Ny3bIpeK HMeeT OKOVIO 0,15 MM B J{MaMerpe) 
JO KOHIa 14-x cyTOK (3apObIIeBbIit Ny3bIpeK MMeeT B IHHY 2,5 MM HW B IWMpHHy 
| mm). SapoypuueBbii y3e1 yBerHunBaetca oT 0,05 mm jo 0,15 MM B JMamerTpe,. 
IpeBpallaach K KOHIy yKasaHHOrO BpeMeHM B 3apOfbIIeBbI ACK. 


Bropoli npoMexyTOK pocTa HayMHaeTca Cc KOHIa 14-x cyTOK MW OKaHYMBaeTC 
16 cyTKamu. Sapofbnuesbli WysblpeK 3a BpeMA STHX 2 CyTOK YBeJIMYMBaeTC 
B QuMHYy mpumepuHo B 40 pas, J.maHa saposbieBoro AUCKa YBeJIMYMBaeTCA 3a 31 
BpeMA CBHIMe YeM B SpH pasa. B Kone 16-x cyTOK, Kak MbI BUJeu, PopMupye 
CA WepBHUHaA NOMOCKa M HayMHaeTCA MpoOMMpepalluA ZeMeHTOB WeJOMMYECKO 
Me30]1€pMBI. ; a 

Tperuii orpesoK pocTa OxBaTbIBaeT TakxKe 3 CyTOK — Cc KOHIa 16-x JO KOHI 
19-x cyrox. J|mHa 3apofbllueBoro My3biIpA yBeMIMBaeTCA B YeTbIpPe, a IME 
3apOfbIIUeBOrO J\cKa B TpH pasa. B Teyenue 19-x cyToK NpoucxoAUT MpeBpauy 
He 8apOfbIeBOTO AUCKa B 3apOJbIIeBbIi WMT, POPMUPyeTcA TOJOBHOK OTPC 
cToK (puc. 3). 

CylllecTBeHHO B ONHCaHHbIX HaOJOJeHHAX TO, UTO MOXKHO yCTaHOBUTh CBAg 
M@xK ly YBeJIMIeCHHeEM pa3sMePOB 3aPO/bIIMeBOTO My3bIpbKa, T. €. Mex Ay Hapacté 
HHeM MOI IMOPHOHaMbHOrO Mpucnoco6MeHHA, MMTaollero CaMoro ceOa U Bape 
JIbIUeBbI, AHCK, WH YBeIMYeHHeM pasmMepoB Tocsequero. Besley 3a pOcTOM 3ape 
JbuueBoro JucKa HacTynaeT ero ZuddpepeHuMpoBKa. 

Bpsq mu MoryT ObITb COMHEHHA B TOM, YTO Y AMWeKayWIMx MJIeEKONMTaK 
WIMX Hy pelTHJIMH TaKxKe yacTCA yCTaHOBUTb CBA3b MeXK Ty YBeMYeHHeM pasM 
PpOB 3apOfbIleBOro JucKa HM HacTyNarollet BHeEM AuddepenuupoBKon. Ogua 
y Ha3BaHHbIX 2XHBOTHBIX BCA MaCCa NHI JIA 3apOfbIeBoro pasBUTHA fa 
€ MOMeEHTA OTKAKU Ala, H 9TO OOCTOATEJIBCTBO BeeT K YCJIOKHEHHHO U3JIOKER 
HbIX 3J[eCb 3aBMCHMOCTEeH. 


Vucrutyr mopdosorun %xHBOTHbIX Ilocrynus10 


um. A. H. Cepepyosa 25 IV 1956 
Axayemun HayK CCCP 
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